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PREFACE.

This book is written solely with the object of placing before fruit-

growers, gardeners and amateurs an account of the insects, mites and

worms which attack and cause disease amongst fruit trees, Inishes,

etc., both in the open and under glass.

Some mention is made of methods of prevention, even if they

give only partial relief, and also of the various forms of treatment

that have been adopted to destroy the insect and other enemies.

The volume is by no means complete, but it has reached such

proportions that it is impossilde to give all the information it was

hoped to. Nevertheless, all the known pests to date and all those

insect and allied creatures which have been recorded as having done

damage are mentioned.

My thanks must be expressed to Mr. Eobert Newstead, Mr.

C. 0. Waterhouse and Mr. W. F. Emptage for much valualde help

during tlie writing of the work, also to so many fi'uit-growers that it

would be invidious to mention names.

The photographs have mainly been taken for me by Mr. Edendeti,

and a few have been prepared by Mr. Blakey, Mr. Hammond, Mr.

Tonge and Mr. Eintoul. Professor Felt of New York, Mr. Claude

Fuller of Natal and Mr. Newstead have also kindly sent me photo-

graphs of Scale Insects and Fruit Fly damage.

A few figures have also been reproduced from my Reports issued

from the S. E. Agricultural College.

The drawings have mostly been prepared by Mr. Horace Kniglit.

FEED. V. THEOBALD.

Wye, December 1908. ^ Z-
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OF

OFiCHAliD. BUSH AND HOTHOUSE FRUITS.

INTKODUCTIOK

Since Miss Ormerod wrote her valuable little handbook on ' Orchard

and Bush Fruit Insects' in 1898, fruit-growing in this country has

much increased and with it our knowledge concerning its enemies.

Then and previous to it we had to rely mainly for information about

insect pest treatment from our Colonial kinsmen and the Americans.

With the development of rational fruit-growing and its general

stimulation has grown up from the times of Curtis and Westwood a

desire to know more and more of the pests which harass the grower.

The life-history of an insect, mite or worm seems a trivial matter,

but it takes much labour to unravel. Yet it is upon the knowledge

of such matters that we must rely if we wish to fight this wonderful

Nature which seems to us to do such incalculable mischief. The

complete understanding of the vagaries of this or that insect pest

may expose some vulnerable point where we can attack it with some

possible hope of success.

Unfortunately we can lay no claim to complete, or anything like

complete knowledge even of the best known of fruit pests. If any-

one studies these beautiful, interesting, yet apparently unfriendly

creatures, one can at once see what little we know about them. Any
one of the best known may form a lifelong study, and even then

we are far from the end. It is in this respect, this lifelong study of

an insect pest, this specialism, that is followed so closely, so carefully

by the school of economic biologists in our Colonies and America.

AVorking assiduously, backed up officially, helped in all ways

monetarily, they continue to make rapid and sound progress. In

this country the so-called " science " of fruit-growing has taken

enormous strides within the last fifteen years. The insect pests have

grown with it one may say. To cope with them, methods for their
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destruction have run as fast. To make up for so much lost time

we have been taking impossible jumps, and it seems our fruit-growers

who should benefit are those who suffer for the fall. The fruit-

grower must place reliance in anything that scientific knowledge can

give him, but he must not expect science to perform prodigies. At

present it is only a little that the entomologist or chemist can do that

can actually benefit the fruit-grower. C They must go on building up

knowledge, and here and there, as in medicine, it will lead to some

definite success, some treatment that will cope with some particular

disease.

After all the centuries of medical investigation, of medical treat-

ment, of medical records, would any sane man be duped by a

" quack " selling a pill or a bottle of mixture that is so complete it

would cure all man's ills ? Yet we seem to call to mind many who
imagined a few years' work on totally unknown subjects had accom-

plished such an extraordinary thing in connection with plant diseases.

The diseases of fruit trees, like those of man, must be treated

according to their various ways, with the same wide variants; and

for them we may say there are many palliatives, but few actual

remedies. We have yet so much to learn, first of the diseases, then

of how to treat them.

Methods of how to prevent and how to treat the diseases of

fruit, caused by insect pests, are given in this volume. Many must
be taken as mere suggestions, successful in one place but perhaps

useless in another or under different circumstances. Can such treat-

ment be called a " cure "
? Time, material, environment, health of the

treated trees have all to be taken into account. A certain dose of

one particular drug for a certain man is good, it may be too miich, or

too little, or actually harmful to another. Is not this likely to be the

same in the treatment of our fruit trees ?

How can we best help the fruit-grower by " science," since he

cannot, at this present decade, have a " consultant " always at hand.

The only way is to enable him to tell what disease his trees or

bushes are suffering from, and so to learn all he can about such a

disease. Given this knowledge he can himself apply what known
remedies we have, how and when the local circumstances seem best.

It is with the object of placing before growers a condensed account

of the numerous insects, mites, etc., that live upon and, we may, say,

cause disease to his trees and bushes that this book has been written.

It could never have been done had it not been for those very men
whom the writer hopes to give some little help to, for the idea of

how to see and how to follow these strange, yet beautiful insects, in
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the field was first and is still too often stimulated and helped by

them. Full use has been made of the many valuable notes not only

of how we may check these enemies, but of their various ways, sent

by many correspondents. The writer knows of several growlers who
could better have written this thesis, and probably many others have

gone before who could have done the same.

The subject of spraying has not been dealt with at any length in

this volume, but where it is of some, or even possible benefit it has

been referred to and a general summary of the various washes in use

is given in an appendix.* The author cannot help suggesting this

advice—look upon the washing of fruit trees as only a small adjunct

in fruit-growing. First, because we know as yet very little of any

definite use ; secondly, because great sums of money are too frequently

wasted on washing healthy trees ; thirdly, because so many of the

washes used are harmful to the trees. What is the object of dosing

a man with this or that drug as a remedy if he is well, unless it

is to prove a " certain cure " to advertise some quack preparation.

If one looks over any number of unhealthy fruit trees one can see at

once very many unhealthy signs, many forms of actual disease, many
sequelte of diseases. How many of these are due to insect and fungoid

enemies ? There are probably just as many pathological diseases,

stages and degrees of unhealthiness in plants as in man, and yet all

we think of, all we try to cure with wonderful washes are the purely

parasitical diseases.

Parasitology is most interesting, of enormous importance in

human and animal as well as in plant disease, but we must not lose

sight of the fact that it is only one factor in disease when we deal

with fruit trees, as the doctor does with man and as the veterinary

surgeon with animals.

With man and animals two things we notice in connection with

parasites : first, dirty, unsanitary and unhealthy conditions encourage

the unbidden guests ; secondly, a weakened or diseased condition of

the host predisposes it to these baneful enemies. So it is with our

fruit trees ; every grower knows that certain trees or varieties will

not grow on certain lands, tliey become unhealthy and then they

become cankered ; he knows under certain other conditions they

fail and become diseased.

An old, neglected, dirty orchard may often swarm with insect,

mite, bacterial and fungoid pests. So do clean orchards when the

* For fuller information on various insecticides the reader is referred to

' Fruit Trees and their Enemies, with a Spraying Calendar,' by Spencer U.

Pickering, M.A., F.E.S., and Fred. V. Theobald, M.A. (1908). Price Is. Gd.

B 2
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trees are unhealthy. Fruit trees are grown under most unnatural

conditions, they are being forced to do unnatural things, they

must become weakened. The result is they fall an easy prey to

disease, whether it be pathological or parasitical. Is not the main

thing to aim at to see to the general health of the trees, to their

careful manuring and tending and cleanliness ? Is this always done ?

Do not we let things struggle on until the plantation fails under its

forced, unnatural living and so falls an easy prey to the parasitical

enemies ? All these are points for growers to consider. Certainly

"science" ignores these factors in plant sanitation and seems to

rush to insect and fungus, to bacteria and enzyme, and recommends
washes or spray fluids, often as harmful as the pest one tries to destroy.

A great deal has been made of the benefit of treating apple and

plum trees with lime and salt. Certainly great results have been

obtained where the treatment has been properly carried out, as a

means of checking the " apple sucker " and plum aphis.

Is this result due to any very definite action on the parasitical

disease, or is it due to the production of a certain general healthiness

in the trees and a concomitant resisting power to disease ?

A healthy person resists disease better than one in a cachectic

condition, and so it is with man's overcrowded, lacerated fruit trees.

First we must see to the general healthiness of our plantations,

cultivation, manuring, judicious pruning and cleanliness. The pre-

vention of insect and fungoid diseases embraces the latter. Two
points only need be mentioned in that item of the fruit-grower's

work, namely, the destruction hj fire of all that we can that is

diseased, of old and diseased trees, all winter and summer prunings,

all diseased and unhealthy fruit; and, secondly, to see that all foul

growth is kept from the trees by an occasional winter spraying.

One point the author must mention, in conclusion, namely, that

of " natural enemies." The idea of " setting a thief to catch a thief
"

is one that we can scarcely look up to with great pride, but if one

can only set that little murderous insect that destroys another with

redoubled energy to work for man's benefit, of course it is a great

achievement. There are two cases where this has been done with

success, and the result has been that a school of thought has been

formulated which claims that we have only to find the natural enemy
of this or that parasite (even if we search the world), breed it, turn it

loose and then, " hey presto !
" the enemy has gone. Fortunately,

this idea has not been received with favour in Britain, nor is it likely

to be. We do not hope to live up to the ideal of seeing the fruit-

grower (who can scarcely make his way against foreign competition
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as it is) with hot-air chambers breeding races of ladybirds and

chalcid flies ready to turn out when a particular insect appears in his

plantation or fungus-loving cecids to destroy his mildew enemies.

We sincerely hope and trust that those British i'ruit-growers, who yet

grow the best fruit of certain kinds in the world, will leave these

matters to tliat " school " elsewhere and follow the advice given by

some of our chief colonial economic entomologists, and leave these

insect parasites and feeders for Nature to do what she can with, of

her own accord and where Nature rules, not man, and where the

balance of life is natural and not completely upset, as it is in our

fruit plantations.

The insect and fungoid diseases of fruit in Cireat Britain or else-

wliere are at present known very little about, certainly of very few

pests can we say we know enough of sufficient value to enable us to

cope with them.

The object of this book, as previously stated, is to place before

growers a resume of some of the little we know. Unless they, for

years to come, note and record what they see in their work—field

facts—and unless we have much more pure naturalist work done we
shall make but little progress. We must struggle on to collect the

tangled skeins of the greater and then the minuter insect life before

we can arrive at anything definite concerning the treatment of the

majority of the pests or their prevention. The fruit-grower must

help, both by recording his observations and his kindly criticism of

what the economic biologist tries to do.



A SHOET SUMMARY OF THE CHARACTERS OF INSECTS
AND THE ALLIED PESTS TREATED IX

THIS VOLUME.

The Animal Kingdom is well known to be divided into two groups,

the so-called A^ertebrata and the Invertebrata. To be more accurate,

into what are known as Chordate and Achordate animals.*

The present volume deals only with the latter. It is hoped
at a not far distant date to follow with a second volume of much
smaller dimensions dealing with A^ertebrate enemies, Animals and
Birds.

The groups of iu\'ertebrata of economic importance to the fruit-

grower are the Jointed- Limbed Animals or Arthropoda, the Snails

and Slugs or MoUusca, and the AVorms or Vermes. The majority

of the injurious creatures come in the first group ; the damage done
by Slugs and Snails is very limited, and that done by A\^orms is

almost exclusively confined to one family—the Eelworms which
attack the strawberry.

A. The Artheopoda or dointed-Limbed Animals can at once

be told by the following characters :
—

(1) TJie body is divided into a number of rings or segments

running in the longitudinal axis.

{'2) The appendages are composed of a number of joints, both

those which are ambulatory and those which are sensory,

(o) They develop by means of a more or less complicated series

of stages, known as the metamorphosis.

I>. The A^EKMES or AVorms can at once be told from the former

by the complete absence of jointed appendages in the form of limbs

* Those who wish to follow this subject of structure and classification

more closely are referred to any modern text-book on zoology or my ' Text-

book of Agricultural Zoology,' published by Blackwood & Sons. 8s. 6d.
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and by the absence of that hard external skeleton seen in Arthropods

and composed of chitin.

C. The MoLLUSCA or Slugs and Snails have normally a covering

or shell composed of calcareous salts, and they have never jointed

limbs or processes. The " Shell " may, however, as in Slugs, be

laidimentary and internal.

A. The ARTHPvOPODA are divided primarily into the following

classes :

—

Crustacfa (Crabs, Lobsters, Woodlice, etc.), mainly aquatic

animals, but Woodlice are terrestrial. The head bears two

pairs of jointed feelers or antenna^ and there are organs of

locomotion on most of the segments of the body. The young

in the Woodlice closely resemble the parents. They breathe

by means of gills.

Myeiapoda (Millepedes and Centipedes). Terrestrial. Head

separate from the rest of the body, which is composed of a

number of rings each of which bears one pair (Centipedes)

or two pairs (Millepedes) of legs. The young resemble the

parents. In millepedes the first three segments have each

only one pair of legs. The young are hexapod, but the legs

are never all on the first three rings.

AiiACHXOiDEA (Spiders, Mites, etc.). These have either eight

legs attached to the front part of the body (thorax) or two

pairs (Gall Mites). The young or larvai are usually six-

legged (hexapod), and thus differ from the adults. The body

is, however, never divided into three marked regions.

This class is subdivided as follows :—

a. Araneida (Spiders).

Legs eight. Breathe by means of air sacs and trachea.

Head and mid body or thorax united, forming a so-called

cephalo-thorax. Eyes simple. Abdomen not ringed. All

beneficial.

h. Acarina (Mites and Eed Spiders).

These have thorax and abdomen more or less in one, and

breathe cutaneously and by trachea. Tlie young are six-

legged. Ticks are also included here.

Hexapoda (True Insects).

Easily told by having the head, thorax and abdomen distinct

from one another, and by having six legs.
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This class is divided into the following smaller groups called

orders :—
a. Colco])tcra (Beetles). Wings four, the upper pair hard and

horny (elytra). A biting mouth present.

h. Lcpidoptera (Butterflies and Moths). Four wings, more or

less covered with scales. Mouth suctorial.

c. Hymenoptera (Ants, Bees, Wasps and Sawflies). Four mem-
branous wings, few veins. Mouth biting and suctorial.

d. Diptera (True Flies). Wings two only ; the second pair

reduced to two club-shaped processes called halteres or

poisers. jMouth piercing or suctorial.

e. Hemiptcra (Bugs, Scale Insects, Want Lice). Wings four.

Mouth piercing and suctorial. The front wings may be

leathery at the base (hemi-elytra) in Bugs (Heteroptera),

cr all transparent, as in I'lant Lice (Homoptera), or absent

(Scale Insects).

/. iV(e?w'op^fr« (Lace-wing and Dragon Flies). AVingsfour; more
or less uniform, with a network of veins. Mouth biting.

(J.
Orllioptera (Locusts and Grasshoppers). Wings four ; front

pair more or less leathery, veins more or less straight

;

hind pair fan-shaped, with radiating and concentric veins.

Mouth biting.

h. Thysanoptcra (Thripsj. Wings four; very narrow, fringed

all around with hairs. Alouth weak, biting.

/. Aptcra (Springtails, etc.) Xo wings. Xo life changes.

The first four undergo what is called coinplde lartanio'iphosis,

that is, there are the following stages during growth :
—

(1) The ovum or &gg.

(2) The larva (caterpillar, maggot or grub).

(3) The pupa or chrysalis.

(L) The sexual adult.

The third stage is the one in which the active, sexless larva is

transformed into the sexual adult, the period when the caterpillar

is transformed into the moth. It is a period of rest and complete

change ; the pupa is unable to crawl or fly or feed, a quiescent pei iod

when most of the organisation of the larva is broken down and

reformed.

The groups or orders e to A undergo what is called incomplete

metamorpilosis. Here we have the same stages, namely, egg, larva,

pupa and adult, but the pupa is active and feeding. Growth and
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development takes place gradually, and there is no abrupt change

as seen between the larva and the adult in the moth or fly.

The final group {i) undergo no metamorphosis.

B. The Worms or YER^IES are divided into three main groups :

—

(1) Platyhelminthes or Flat Worms.

(2) Nemathelmiuthes or Eound Worms.

(3) Annelida or Segmented Worms.

So far only some of those belonging to the Nemathelminthes

ai'e known to be injurious to fruit. But it is possible that the

Annelid worms, the Encluifreeida;., which are parasitic on other

plants, may occur on the roots of ground fruit.

The injurious Ifound or Nemathelminth Worms belong to the

sub-order Nematoda, and have filiform bodies, the two ends being

more or less pointed, and the posterior end of the male, which is

usually smaller than the female, slightly curved ; they are round in

section, their skin smooth or slightly wrinkled, and the sexes are

separate.

The plant parasites belong to a family of Nematoda known as

Anguillulidee or Eelworms, which are small, microscopic, thread-like

worms. These nematodes live both free in the soil and in the tissues

of plants, and others in decaying vegetation. Those which attack

plants, and also which are found in decaying plant tissues, have a

boring spine. The sexes are separate, and the female produces large

eggs.

EnchytrgeidiB are a family of Annelid worms of small size,

never more than 1 inch or so in length, and sometimes found in

masses around the roots of plants, and are of a white colour.

C. MoLLUSCA of importance are confined to the order Gasteropoda.

Two families of this order attack fruit, namely, Snails {Helicidss)

and Slugs {Limacidse).

The Helicida; have a shell into which the snail not only can

withdraw its body, but which can be closed up at the entrance by

means of a structure called the epiphragm.

The LimacidcC have a very weak shell buried under the skin.

Both produce eggs, and the young are like the parents.
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THE MOEE IMPOETANT INSECTS FEEDING ON APPLE.

A. LEPIDOPTERA.
The Large Tortoiseshell Butterfly {Vaneasa j^olychloros. Linn.).

Foliage, p. 186.

The Eyed Hawk Moth (Smerinthus ocellatus. Linn.). Foliage, p. 15.

The Apple Clearwing (^geria myopifortnis. Bork.). Bark, p. 17.

The Lappet Moth {Lasiocampa quercifolia. Linn.). Foliage, p. 19.

The Brown Tail Moth [E^iproctis clirysorrliwa. Linn.). Foliage,

p. 22.

The Gold Tail ]\Ioth iPortliesia similis. Fues.). Foliage, p. 27.

The Lackey Moth (Clissiocampa neustria. Linn.), Foliage, p. 30.

The December Moth (Poecilocampa lyopuli. Linn.). Foliage, p. 34.

FiGURE-OF-8 Moth {Diloba coeruleocejihala. Linn.). Foliage, p. 35.

Vapourer Moth {Orygia antiqua. Linn.). Foliage, p. 38.

Trident Moth (Acroiiycta 2^si. Linn.). Foliage, p. 41.

Dot Moth {Mamestra persicariw. Linn.). Foliage, p. 264.

Goat Moth {Cossus lignipercla. Fab.). Wood, p. 42.

Wood Leopard {Zeuzera pjyrina. Linn.). Wood, p. 46.

'*** Winter Moth {Cheimatobia hrumata. Linn.). Foliage, Blossom and

Frviit, p. 50.

**^ Mottled LTmber Moth {Hyhernia defoUaria. Clerck.). Foliage and

Fruit, p. 58.

March Moth {Anisopteryx (escidai'ia. Scliiff.). Foliage, p. 61.

Pepper and Salt Moth {Ampliiclasys hetularia. Linn.). Foliage, p. 64.

^~- Clouded Drab Moth {Twiiiocainpa incerta. Hufn.). Foliage and
Fruit, p. 66.

The Green Pug Moth {CJiJoroclystis rcctangnlata. Linn.). Blossom
trusses, p. 68.

^ Coniama MoTn {Carpocapsa loomonella. Linn.). Fruit, p. 69.

The Common Tortrix {Tortrix riheana. Hb.). Foliage and buds, p. 79.

Allied Tortrix {Tortrix heparana. Schiff.). Foliage and buds, p. 79.

1{Tortrix podana. Sc). i

[Tortrix rosana. Linn.). I Foliage and buds,

[bideria ac/iatana. Fab.). j pp. 80 and 81.

(Pyrodes rlieediella. Clerck.). I

The Allied Bud Moth (Antithesia varirgaua. Hb.). Foliage and
buds, p. 82.

The Bud Moth (Hcdya ocdlaua. Fab.). Buds and young flowers and

foliage, p. 82.

Small Ermine Moth [Hyponomeuta »iaUncUa, Zell.). Foliage, p. 86.

Pith Moths {Blastodacna hellereJIa, Dup., and Blastodacna vinolentdla,

H. S.). Shoots, p. 92.
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A. LEPIDOPTERA—coHii»»«?.

Apple Leaf Miner [Lyonetia clerclieJIa. Linn.j. Miniug leaves, p. 96.

Blister Moth (Cemiostoma scitella. Zell.j. Leaves {Vide Pear).

Wild Crab Leaf Miner (Nepticula malcUa. Stain.). Mines leaves,

p. 100.

Apple Leaf Blister Moth {Ornix ijetioJella. Stain.). Mines foliage,

p. 103.

Case Bearers (Coleojihoridw s^j^j.). Foliage and blossom, p. 196.

B. COLEOPTERA.
Apple Blossom Weevil {AntJwnonuis ijomorum. Curtis). Blossom,

p. 104.

The Twig Cutter {Bhynchitcs ccerideus. De Geer), Etc. Twigs and
shoots, pp. 117-118.

Blossom Beetles {Meligcthes ceneus. Fab., etc.). Blossom, p. 115.

The Fruit Bark Beetle {Scolytus rugulosus. Eatz.). Bark, p. 111.

Shot Borer Beetle {Xyleborus dispar. Fab.). Wood {Vide Plum).

Allied Shot Borer {Xyleborus saxeseni. Eatz.). AVood {Vide Plum).

EosE Chafer Cetonia aurata. Linn.). Foliage and Blossom {Vide

Easpberry).

Cock Chafer {Mclolontha vulgaris. Fab.). Foliage and roots {Vide

Easpberry).

Garden Chafer {PliyllojiertJia Jiorticola. Linn.). Foliage and roots

{Vide Easpberry).

The Green Leaf Weevil (Phyltobius luaculicornis. Germ.). Foliage

and roots, p. 119.

The Brown Leaf Weevil {Pliyllobius oblongus. Linn.). Foliage and

buds, p. 119.

C. HYMENOPTEEA (Sawflies, Wasps).

^^ Apple '^kwf'ly {Hoj)locam2](i testudinea. Cameron). Fruit, p. 122.

Apple Emphytus {Emjolmjlus sp.). Snags and shoots, p. 127.
^^ Wasps {Vesjya vulgaris, Linn., and V. sylvestris, Scop.). Fruit, p. 129.

Leaf Cutting Bee {Megachile ligniseca. Kirby). Wood.

D. HEMIPTEEA (Aphides, Scales, etc.).

Permanent Apple Aphis (^4j)/(;s^jo;»i. De Geer). Curls leaves, p. 133.

Blossom and Stem Apple Aphis {Aphis fitchii. Sand.). Shoots, p. 137.

EosY Apple Aphis {Ap)liis sorhi. Kalt.). Leaves, p. 136.

Woolly Aphis {Scliizoneura lanigera. Hausm.). Eoots, trunks, boughs,

shoots and leaves, p. 141.

Apple Sucker {Psylla mail. Forst.). Leaf and blossom buds and
blossom, p. 153.

Mussel Scale (Lciyidosaflies ulmi. Linn.). Bark, leafage and fruit.

p. 165.

Oyster-Shell Bark Louse {As2)idiotus ostrcwformis. Sig.). Bark

{Vide Plum).

Brown Scale {Lccanium caprew. Linn.). Bark, p. 175.

Cuckoo Spit Insect {Pliiht-nus spuiuarius. Linn.). Leaves (axils of),

p. 200.



Insects Injurious to the Apple. 15

THE EYED HAWK MOTH.
{Sincriiifhvji itccllafus. Liun.)

The large caterpillars of this beautiful Hawk Moth are sometimes

reported from apple trees, upon which their presence is soon detected

by the great amount of foliage they devour and the large pellets of

" frass " dropped by them.

The damage done may be serious if numbers occur. Miss

Ormerod (1) records these larvae as stripping the leaves of apples at

Bewdley, her correspondent saying, " The caterpillar is very destruc-

tive" ; another communication from Meldrith, Cambridgeshire, stated,

" They entirely denude the trees of all their leaves."

They have been sent me from several places in Worcestershire,

Suffolk, Kent and Surrey, with notes regarding the damage they

have done. The damage is more apparent than real. Knowing,

however, the ravenous habits of the Hawk Moth caterpillars when
young, it is not unlikely that any undue increase might lead to

much loss occasioned by the young larva^..

The chief food plants are willow, sallow and poplar, but they also

occur on sloe, peach and almond.

Description and Life-History.

The moth measures from 2^ inches to nearly 8;f inches in wing

expanse (Fig. 1).

The fore wings are of a rich grey-brown, with pale chocolate or

olive-brown markings, a median bar being noticeable ;
the hind wings

are rosy-red, becoming rather greyish at the edges, and with a large

greyish-blue eye-spot on each, encircling a black pupil and sur-

rounded by black, as seen in Figure 1 ; the broad thorax is dark

in the middle, greyish-brown at the sides, and the abdomen is also

greyish-brown.

The moth frequents gardens and orchards, but especially osier

beds and willows.

It appears from the end of May until the middle of July, and

may be found all over England, but is rare in Scotland. The ova

are laid singly on the leaves. The egg is plump and oval, the upper

surface shrunken in the middle, the shell shiny, but finely reticulate

;

in colour it varies from pale-greenish to yellow.

The larvse may be found in the months of June, August and

September, the majority in the last two months.

When mature the larva is 3 inches lono- ; in colour it is
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green, sometimes bluish-green, at others bright apple-green, minutely-

dotted with white and with eight white or pale yellow diagonal bars

on each side, bordered above with darker colour ; the tail is light

blue, the apex being deep green, reddish-brown or black, rarely

uniform blue; the spiracles are yellowish-white, edged with brown.

[F. Edenden.
VIC. 1.—THE EYEli HAWK MOTH (Sinerintlius ocellaius. Linn.)

Adult, larva and pupa.

The length of larval life is about six weeks. They then enter the

soil and make a cavity about 2 inches deep. The pupa is deep

brown, and measures often If inch ; in this stage the Eyed Hawk
remains throughout the winter and spring.
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Tjjeatmkxt.

All tliat is necessary as far as present attacks have gone is hand-

picking the caterpillars. Should they ever occur in such large

numbers as I liave seen them in osier beds in Middlesex and

Huntingdonshire, then spraying with arsenate of lead would })rove

successful.

Eeferences.

(1) Ormerod, E. A. Eeporfc of Observations of Injurious Insects, etc., during

the year 1894 (18tli Report) p. 1 (1895).

(2) Buckler, W. ' Tlie Larviie of British Butterflies and Moths,' vol. II.,

pp. 99-103 (1887).

THE APPLE CLEARWING.

(^Egeria miiopiformis. Bork.)

On the 21st of June, 1907, larvie and pupte of t]iis Clearwing

Moth were sent me from tlie Croydon district by the Secretary of

the Horticultural Mutual Improvement Society (8).

The larvie were taken out of an apple tree, Warner's King,

where they had been working havoc underneath the bark. They
occurred in patches. In many instances they were found in the

wounds caused by Woolly Aphis.

" The attacked trees are about six years old," wrote the Secretary,

Mr. Boshier, " and are in good bearing condition."

On the 26th of June a further lot of puppe were sent, taken from

Duchess Favourite, Warner's King, Colonel Yaughan and Winter

Queening. The larvae were mostly found

about 7 feet from the soil.

This Clearwing Moth (Fig. 2) is some-

what similar to the Currant Clearwing in

general appearance, but can at once be told

by the broad red belt on the abdomen.

The length is about 20 mm., with a wing

expanse of 22 to 25 mm. The head, thorax

and body are black ; the latter has a bright

red band above, white beneath in the male

;

in the female the underside is only edged

with white ; the tail fan is black. The wings are transparent, with

dark sealed areas. The moths fly by day, and are found in May,

June and July.

^^
[F. E.

THE APPLE CLEARWING MOTH.

(.Egeria myopiformk. Bork.)
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Life-History and Habits.

They frequent gardens and orcliards, and lay their eggs almost

exclusively on apple trees.

Wood (1), in his ' British Moths,' says they are " said to feed on

the small stems and twigs of the apple tree."

This does not appear to be always the case, for the trunks only

seemed to be attacked at Croydon.

The moth lays its eggs on the trunk of the tree and the larvee

tunnel under the bark ; there they work until they are mature, and

then they eat out a hollow in the "wood, which they line with silk of

a dull grey colour, and cover the outside with brown wood chips.

The larva is dull yellowish-white. Buckler (2) describes a

pinkish pulsating dorsal vessel, with an internal purplish - pink

tinge from segments five to eight ; this could not be detected in the

specimens sent me. The head is retractile and shiny reddish-brown

;

the second segment is somewhat wider than the others, and has a

brown dorsal shield : the segments are very distinct, and the prolegs

FIG. 3.—COCOONS AND PUP^ OF THE APPLE CLEAKWIXG {^£'jeria )n>JopijoriiUS. Bork.).

small and very inconspicuous ; there are traces of spots, each termi-

nated by a bristle. The specimens sent were mature, and measured

a little more than § inch in length. The whole larva seems rather

flattened. The mature larva? were very sluggish when extracted from

their irregular burrows. They had all pupated by the 29th of June.

Tiie puprt> (Fig. 3) are bright pale brown, and lie completely

protected in the silken cases covered with rich brown wood chips and

apparently some " frass " from the larval workings. In length the

pupfe varied from a little over 4- to nearly h inch.

They were all curved and slender, and tapered to a point at the

apex, which is bluntly rounded with a ring of spines ; the first five

abdominal rings have two dorsal rows of spines, the two following, one

row each. The spines are somewhat darker than the ground colour.

When ready to hatch, the pupce make their way partly out of the

cocoons, and the empty brown skins are seen protruding from the trees.
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Treatment

can only be of very donbtful benefit, as the larvie are difficult to

get at, but it is said that a sticky dressing smeared up the trunks

in May easily checks the egress of the moths, and prevents further

egg-laying.

Eeferences.

(1) Wooil F. 0. 'Natural History of British Moths,' vol. I., p. 18. PL 5,

fig. 5 (1872).

(2) Buckler, WiUiam. 'The Larvse of British Butterflies and Moths,' vol. II.,

pp. 128-129. PL xxix., fig. 1 (1887).

(o) Throhald, F. V. Eeport on Economic Zoology for year ending April 1st,

1907, p. 20 (1907).

THE LAPPET MOTH.
{JjasiocampK tjiictrifn/iff. Linn.)

This is another handsome moth which now and again is sent

by orchardists, owing to its large and strange caterpillars devouring

such quantities of foliage. Fortunately, it is not very common and

certainly cannot be looked upon as a pest. The quaint and active

pupic in the cocoons

are also frequently sent.

Numbers have been

brought me by hedge-

trimmers who have

noticed them moving,

and taken them for

mice, the mouse-coloured

cocoon having led to this

mistake. The ravenous

larva? destroy the leaves

of apple and plum in

orchards and gardens,

often stripping whole

shoots and boughs.

Miss Ormerod refers

to it (1), but I know of j„- „ jj^,^

no other record of it as
j-i,.. 4.-k«gs of lappet mmi. (x 20.)

causing annoyance. It

occurs fairly commonly over the ]Midlands, eastern, western and

southern counties of England.

c 2
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Its food plants are the apple, plum, pear, liawthorn, blackthorn,

willow and sallow.

Life-History and Habits.

The moth appears at the end of June and in July. It varies in

length, the male being much smaller than the female ; the latter is often

3:^ inches from wing to wing, the male seldom more than 2^. The

form is shown in Figure 6, page 21 ; the colours are rich brown,

with irregular dark transverse scolloped lines, the posterior wings

very similar, and both pairs

have scolloped edges. When
at rest the under wings

project in a characteristic

manner beneath the upper.

The eggs (Fig. 4) are very

marked.

The larvcC hatch in late

summer and autumn, and

hibernate during the winter.

Previous to this they moult

once, and then remain ex-

tended on a twig (Fig. 5)

and assume the colour of the

wood. The mature larvre

reach over 4 inches in length,

they are grey and grey-brown

in colour with faint Y-shaped

dark marks or other indis-

tinct ornamentation down the

back ; always present, how-

ever, are two beautiful deep

blue or purple, velvety bands

across the segments next the

head. Above the legs on

each side and on all the

segments is a row of fleshy

pad-like appendages with long grey hairs, like lappets, and hence

the name " Lappet Moth "
; there is a more or less prominent hump on

the last but one segment, and all the body is finely hairy (Fig. 6 b).

When mature in summer the caterpillar spins a long oval cocoon,

pointed at each end, in all I have seen, and of a mouse colour, hairs

This cocoon is spun up amongst the

[/''. Edenden.

YOCNG LARVAL LAPPET HEADY FOR WINTERING.

beiniT mixed with the silk
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twigs of the trees, in crevices in bark and amongst rubbish on the

ground. The large dark brown pupa is very motile, and moves with
such vigour that the cocoon shakes and even moves along an even

surface.

FIG. G.—THK L.4l'PET MOTH (Lasiocampa quercifoUn. Linn.).

A, female anil male ; B, mature larva.

Treatment.

If this curious moth becomes sufficiently abundant in plantations

it could be easily kept from doing harm by arsenical spraying. So

far, all that is necessary is hand collection.
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Eefeeences.

(1) Onnerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush

Fruits,' p. 24 (1895).

(2) Ormerod, E. A. Eighteenth Eeport of Observations of Injurious Insects,

p. 4 (1895).

THE BROWN TAIL MOTH.
{Eaproctis ch/'i/w/-rhaxi. Linn.)

This moth is a common British insect, and its presence in

America is only too well known on account of the vast amount of

harm it is doing there. It appears to

have been accidentally introduced into

New England some seventeen years ago

on rose bushes from France. Since then it

has rapidly spread, and has not only caused

damage over a large tract of country, but

appears to be still on the increase. Besides

being found in Britain, this insect is

common on the Continent, and extends

eastwards as far as the Himalayas and as

i'ar south as Algeria.

According to Stainton (1), the Brown
Tail Moth is local. Where it does occur,

however, it may become very abundant.

It belongs to the family of moths known
as Lijmrid^, and is closely related to the

Gold Tail, but has many divergent traits

in its life-history.

One of its curious features is that it may
occur one year in enormous numbers and

then completely disappear. In Kollar (2)

is recorded the following :
—

" In the summer
of 1782 this insect created great alarm over

the country from its multifarious colonies

which were so immensely numerous, we
are informed by ^Ir. Curtis, that in many
of the parishes near London subscriptions

were opened and the poor people employed

to cut off the webs at one shilling per

bushel, and which were burnt under the inspection of the church-

wardens, overseers or beadles of the parish."

WINTER TENT OF BUOWN TAH. MOTH
AND YOUNG LAKV.K OUTSIDE.
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Prayers were even offered up in

some of the churches to deliver the

country from the apprehended ap-

proaching calamity (3).

It occurred in enormous numbers

in East Kent in 1901, next year it

was scarce, and since then it has been

very difficult to find " tents " of these

caterpillars.

Amongst localities where it has

been or is found may be mentioned

Epping, Lewes, Tenterden. Eamsgate,

Canterbury, Wye, Sittingbourne, Fav-

ersham, Hythe, Ashford, Linton,

Teignmouth, Bristol, Lymington, New-
market, Bisterne, Norwich, Stow-

market, Black Park, Dorking, etc.

The damage done by these tent-

forming caterpillars is very similar to

that done by the Lackey Moth.

ANOTHER NON-HANGING WINTER
TENT (A) AND EGG-MASS (B).

(Half natural size.)

LiFE-HlSTOEY AND HaBITS.

The female moth (Fig. 9) has pure satiny white fore wings with

a faint dusky spot on each ; hind

wings pure white ; the head, thorax

and abdomen pure wliite ; a dense

In-own to golden brown pad-like

tail tuft, and the brown colour may

spread on to a few segments of the

abdomen; the male has no dusky

spots on the front wings, and the

brown tail tuft is much smaller and

more fanlike. The wing expanse

varies between 1^ inch and If inch.

The moth is a night-flyer, and may

l>e found resting by day on walls,

leaves, lamps, etc., and is very

sluggish, falling down as if dead

when its resting-place is shaken.

The female lays her eggs on the

under surface of the leaves. These
MALE AND FEMALE BROWN TAIL MOTHS.

•, t • i 1
•

(Natural size.) are pkced m a long mass reaching
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sometimes an inch in length; these long egg-masses are covered

over by the hairs from the female's tail, the eggs being completely

hidden. The ova are round, of a dull golden hue, and as many as

two hundred and fifty may occur in each batch. They are not only

laid on apple, pear and plum, but also on oak, elm, blackthorn and

whitethorn.

The larva? hatch out from the beginning of August and live on

throughout the winter. At first they are very small, of a dirty

yellow colour, with black head and four rows of black dots and

numerous hairs. They at once bend over and spin a single leaf

together, eating only the epidermis, and at the same time they attach

the leaf to the twig by a mass of silk, so that it cannot fall oft'.

Towards September they commence to make a regular nest of

dull grey silk, attaching several leaves together in the process ; these

dead leaves become lined and

covered with silk and are all firmly

united.

This nest (Figs. 7 and 8) remains

on the trees all the winter. In

September the larvpe moult and still

feed on as long as the leaves contain

any sap. This small nest they use

as a protection in damp weather

and at night. Even after the leaves

have gone it is not unusual to see

the small larvw basking in the sun

outside their tent. As the weather

becomes colder they become dormant

The hardest frosts do not seem to

-PART OF EGG-MASS ANI

OF BROWN TAIL JIOTH.

and remain in their dwellings,

harm them.

In the spring they commence to feed on the leaves as they

open, the young larvaj wandering some way from their nest, ^"ery

frequently a colony will divide, two nests being made and sometimes

even a third is formed.

Early in INIay they moult again, and assume a deep brown colour

with reddish-brown hairs, a row of white spots on each side, a narrow

double broken line of red on the back, dark between, and v/ith

two prominent bright red tubercles on the back of the eleventh

and twelfth segments ; these two tubercles are depressed in the

middle and can be elevated or withdrawn at will by the caterpillars.

Their object is unknown. If it is to frighten off enemies they are

useless, for the Brown Tail Moth caterpillar in this country is subject
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\fcer the last moult the caterpillars

their nest, and they devour the

to much parasitic infestation,

spread out over the fruit trees.

They then seem to forsake

leafage wholesale.

From the end of June to the

beginning of duly they spin

cocoons amongst the leaves of

the fruit trees, as a rule several

together forming a large mass

united by a dusky web. In their

cocoons they change to deep

brown pupte. Kollar (2) says

as many as twelve cocoons may
be gathered into one ball.

Some years ago I counted as

many as forty on a damson tree

in one mass (4). From these

pupie the moths come out in

the latter part of duly and in

August, and soon begin to lay

their long eo-o-masses.

NatuPwVL Enemies.

Kollar (2) records both the

eggs and the larvte attacked by

Ichneumon flies. These para-

sites, which are apparently

common on the Continent, do

not occur, as far as we know,

in Britain. They are considered

important by American ento-

mologists, who are introducing

them into the States. Howard

(5) tells us that many thou-

sands have Ijeen introduced

and released in the vicinity

of Boston.

The only abundant parasite

that I have come across in

Britain is a Tachinid fly, TJir/f/moijiha rvri'KjhuKsa, Y\. This Hy

appeared in great numbers in 1901, and I feel sure had a large share

in stamping out this moth (G).

FIG. 11.—TOP OF A "TENT," WITH NEARLY
MATUKE LAIIV.I.;.
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Bkowx Tail Catekpillae Eash,

The hairs of the Brown Tail caterpillar are very finely barbed

and also brittle. If one touches a caterpillar these hairs stick in

the skin and break off, and cause very severe irritation in the

form of a distinct rash.

Moreover, when the insect occurs in large numbers, much
inconvenience is caused by the hairs, broken off at moulting time

or when the cocoons are being formed, blowing about in the air.

They then not only settle on the face but get into the mouth, eyes,

etc., and cause very great annoyance and some danger to the afflicted

person. The worst urticating hairs are those short brown ones from

the tubercles on the back and sides.

Howard (5) describes very bad symptoms resulting from these

hairs in America.

The best remedy to apply when one has been covered witli

these hairs is the following :—Carl)olic acid ^ drachm, zinc oxide

IT oz., lime water 8 oz.

Peeventiox and Eemedies.

The winter tents (Figs. 7 and 8) should be sought for and burnt

;

as they are easily seen this is not a difficult task. Any " tents " that

show in early summer should also be destroyed either during a

wet day or towards evening. It is advisable to hold a sheet under

the tents when being cut off in the summer, in case any of the

caterpillars fall

Should these caterpillars appear unawares in a plantation the

whole should be sprayed with arsenate of lead.

Refekences.

(Ij Staintou, H. T. ' Manual of British Butterflies and Moths,' I., p. 134

(1857).

(2) KoUar, Vincent. 'A Treatise on Insects, etc' Eng. Trans., p. 190 (1840).

(3) Curtis, John. ' History of the Brown Tail Moth ' (1782).

(4) Theobald, F. V. Tent Caterpillars, Board of Agriculture Journal, Sept.

(1901).

(5) Howard, L. U. The Brown Tail Moth, and how to Control it. Farmers'

Bulletin, No. 264. U.S. Dept. Agri. (1906).

(6) TheoJ)ald, F. V. Report on Economic Zoology for year ending April 1st,

1907, p. 25 (1907).



Insects Injurious to the AjijAe. 27

THE GOLD TAIL MOTH.
{Porthrsia .sii/ii/is. Fues.*)

The caterpillar of this moth is often very harmful, not only to

hawthorn hedges, but also to fruit trees throughout the country at

certain times.

It occurs on apple, plum, pear, cherry, nuts and roses. The

pretty caterpillars devour the foliage. The chief harm is done by the

young larva3 when they come from their

winter quarters, for they feed ravenously

on the tender leaves.

This beautiful moth, with pure satiny

white wings, is found settled with its

wings folded dowmwards on leaves, palings,

lamps, etc., in August. In the male is

noticeable a dusky spot on the inner

border of the fore wings. Thorax and

abdomen are pure white, but the latter

has a golden yellow tail tuft. In size the

male varies from 1 inch to Ij inch, the

female up to Ij inch.

LiFE-HlSTOHY AND HaBITS.

The life-history may be briefly summed
up as follows : The moths lay their eggs

in August on apple, plum, pear, cherry,

hawthorn, hazel, cob, oaks, Spanish chest-

nut (3), roses and other trees. The eggs

are laid in golden coloured nests of hairs

derived from the female " tail." They
hatch in some seven to ten days, and the

small larvae feed upon the leaves until

the autumn, during this time they moult once (Taschenberg (2) says

twice).

As soon as the leaves harden, these little caterpillars at once go

into winter quarters. They seek out shelter in bark crevices, under

the bark scales, under moss and lichens, and in various holes. Here

they spin small dull grey cocoons about ^ inch in length, and remain

hibernating during the winter. Although they appear to be solitary,

yet numbers will collect in any suitable place of shelter.

* Also known as P. aurijina. Fab.

1

1<\ Eilfiidci.

—GOLD TAIL MOTH AT KEST.

(Slightly eiilargeil.)
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In spring they come forth as soon as the buds swell, and com-
mence to feed on the young leaves. Some sent from Evesham came

[h\ Kdeiulen.
FIG. 13.—THE GOLD TAIL JIoTH {Porthesia similis).

A and B, female and male ; C, summer cocoon ; D, small winter cocoon ;

E, larva.

out of their small cocoons on the IStli of March. They continued
feeding until July, Init many matured in the latter part of June.

The larva is deep brownisli-hlack, with a bright red dorsal stripe,

a red line on each side spotted with M-hite, and another above the

legs. The segments have tufts of brown hairs.

[A. V. I). lUntiniL

FIG. 14.—YOUNG GOLD TAIL LARV.t; ON PLUM LEAF.

When mature it spins up in a grey cocoon with larval hairs

in its meshes, and changes to a deep brown ])upa ; these are usually
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formed on or near the food plants, sometimes between leaves, at

others on the bark or between the forks, or on palings, etc., near by.

There seems something wrong with the account of this insect

given in the English translation of Kollar's ' Treatise on Insects

Injurious to Farmers,' etc., by J. and M. Loudon, for on page 199

they speak of P. aitrifina as the Brown Tail Moth, and on page 190

P. chri/sorrJiosa is put as the Gold Tail (1).

The popular names are most appropriate if I'ightly applied, and

this error is pointed out in case that interesting little ({erinau work

falls into the hands of those who are not fully

acquainted with the insect's economy.

The Gold Tail does not form a web at all, the

larvie feed solitarily, but the Brown Tail (P. chri/sur-

rJuea) does.

That it is of frequent annoyance we know, but

the damage done when the larvie are large is

comparatively slight, compared with the little

known harm caused by it in the young stage in

the spring, which we can easily check.

Peevention and Treatment.

This consists of catching the larvre by enticing

them to some comfortable winter quarters, such as

has been found in the banding adopted for Codling

Moth prevention. Mr. Small of Evesham (4) for-

warded me many of the small winter cocoons found

under the sacking placed to catch Codling ]\Ioth, and

such has been reported by several other correspon-

dents. These bands and the collected larval cocoons

can he burnt in winter with the Codling Maggots
caught by them. The caterpillars, when appearing in any numbers,

can be killed very readily by spraying with arsenate of lead, which
has been found much more effective than Paris green for this species.

The only bird that feeds upon these larv;e is the Cuckoo.

PEAR F E U I T L E T

EATEN BY GOLD
TAIL LAItVA.

References.
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(Dritter Theil), p. 95 (1880).

(3) Theobald, F. V. Insects attacking the Spanish or Sweet Chestnut.

Journal South Eastern Agricultural College, No. 8, p. 47 (1899).

(4) Theobald, F. V. Report on Economic Zoology for the year ending April 1st,

1907, p. 22 (1907).



30 Insect Pests.

THE LACKEY MOTH.
(Clissiocarnpa iieustria. Linn.)

The Lackey Moth belongs to the family Bombycidas, more or less

hairy moths, the males having pectinated antenna?, the females

thread-like ones.

This moth is widely distributed over the south, west and middle

IF. Ed'Mlen.
FIG. 16.—NESTS OP LACKEY MOTH.

(One-flfth natural size.)



Insects Injurious to the Apple. 31

of England, but is most abundant in the south and west. It does

not seem to occur further north than York, where it is uncommon.

In the south of EngLand it is always more or less common in our

plantations, but at certain times it appears in enormous numbers,

especially in apple and pear orchards, where it strips the foliage.

Only last year a vast concourse of them appeared in the Sittingbourne

and Faversham areas of Kent and carried all before them, one grower

stating that he could collect them by bushels. Carpenter (1) records

it from Ireland. It is particularly common in France, where there

are laws compelling growers to cut off and destroy the " tents " and

the larvte. Guerin Meneville states that it is one of the most

injurious fruit and forest tree pests in France. Kollar (2) gives an

account of it, and says that it is troublesome in Germany.

Unfortunately it feeds on hawthorn hedges and in woods, and

l)eing capable of modei'ate powers

of flight, it is thus always liable to

invade our orchards and gardens.

Life-History and Habits.

The moth (Fig. 18) is very

variable in size and colour, and

measures about 1 inch in expanse

of wings in the male and Ih inch

in the female. The front wings are

a rusty reddish-brown, ochreous

or brick-dust red, with two pale

or dusky transverse lines across

them, the space between the two

bars being often more deeply

coloured than the rest of the

wings ; the hind wings are the

same tint as the fore, but (jften a

little paler.

The moth occurs in July and

August, and a few stragglers may
be found in September.

The females deposit their eggs in rings or bands, and usually

choose the year's growth of wood. Each band contains from forty

up to two hundred eggs. The bands are shown in Fig. 17. AVhen

the wood shrinks they may become quite loose and turn round and

round, but at other times they may be found tightly gummed to the

shoots. In colour thev are dull grev to greyish-brown, with a small

[/•. F,l,;i,lrn

FIG. 17.—EGG BANDS OF LACKEY MOTH.

Young hatching out on right.

(Twice natural size.

)
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IE. Tonge.

FIG. 18.—FEMALE ASD MALE LACKEY MOTHS.

as they grow, being bluish-gr

segment next the head and also

orange - red stripes run

along each side, and Ite-

tweeu the two lowest of

these is a broad l)lue

stripe with little black

specks, these brilliant

lines being separated l)y

black and black spotted

with blue ; a pure white

line runs down the back,

with a narrow dark line

on each side. The whole

larva has upon it rather

rusty hairs, which are

darker above than at the

sides. When full grown

the caterpillar reaches

1^ inch in length. On
warm days they may
often be ibund in batches,

several lying parallel to

one another, either on

dark central depression, and are

readily seen on the shoots. About
the end of April they hatch out.

The young caterpillars are quite

dark at first and somewhat hairy.

Very soon they commence to form

a web of fine silk, enclosing a few

leaves, and beneath this they con-

tinue to feed for some time. As
they grow, the silken house is

enlarged until it may reach over a

foot in length. At first the larvre

seem to feed entirely under the

tent, but as they grow they spread

out over the trees and feed upon

the foliage, returning to their web
at night and in dull wet weather.

They become brilliant coloured

ey, with two black spots on the

two on the Iduish-grev head ; three

[Horace Ki

FIG. 19.—CATERPILLAR OF LACKEY MOTH.

(Not quite full grown.)
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the outside of the tent or akmg the branches. They are somewhat

timid and fall to the ground on the tree being shaken, but soon

crawl back to the foliage again.

Maturity is reached from the middle of June to the end of July,

when they disperse and spin cocoons of loose pale silk ; mixed with

it are a number of hairs and a yellowish powder.

The cocoons may be spun singly amongst the leaves, or on

fences, etc., or, as seen in Fig. 20, a mass of them together. In the

cocoon the larva changes to a dark brown pupa, fron\ which the moth

hatches in two or three weeks.

The food plants are very varied, such as oak, elm, hawthorn and

roses being their favourites,

besides the frnit trees men-

tioned.

Preventiox and Eemedies.

Many of the egg bands are

naturally cut off by pruning,

and these of course should be

burnt. As the egg bands are

readily seen, it would be

advisable after an attack of

Lackey Moth to go over the

plantation and see that all of

them are destroyed in winter.

Spraying with arsenical washes

has been found of great bene-

fit, and the early destruction

of tents should always be

seen to. For this we can use

long-handled pruners, and care should be taken to see that all the

caterpillars are destroyed. Where large trees are attacked and

spraying is not possible, an excellent plan is to have the larvte

shaken down. Thick grease bands placed around the trunks of the

trees will stop those which are not killed on the ground from

ascending aoain.

[F. Edenden.

OCOONS OF LAOKKY MOTHS AND .JUST

HATCHED ADULTS.

KvTUEAL Enemies.

jSTo insect parasites are of any value in checking the Lackey

Moth. Of birds the only one that seems to feed upon the caterpillars

is the Cuckoo, which is well known to feed on hairy larv*.

D
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THE DECEMBER MOTH.
(Pa'cilocanq)^ populi. Linn.)

The natural food plants of this insect in its caterpillar stage are

poplar, lime, oak, elm, birch, sallow, elder, ash, aspen and whitethorn.

Carpenter (1) records it on apple in Ireland, from Newcastle, Co. Clare,

where it was very injurious.

The moth takes its name from its appearing in December, but a

few may often be found in the preceding month. It is a common and

widely distributed insect, especially in the Midlands and the south

and west of England.

Life-History, Habits, Etc.

The moth measures a little over 1^ inch in wing expanse ; the

fore wings are a dark purple-red, brown to rusty brown, inclining to

a brighter hue at the inner corner,

where it is followed by a wavy

buff line and another curved line

across the wing beyond the middle

;

the hind wings are paler and show

a still paler central stripe.

In some specimens the ground

colour is blackish-brown, and the

brighter markings are absent. The

thorax and body, as seen in the

photograph, are robust and hairy.

The moths fly at night in Decem-
ber, and are attracted to light, being frequently found in houses and

village shops.

The female apparently lays her eggs at night and they do not

hatch until the following March or April (Carpenter) (1). The cater-

pillar is very variable ; Buckler (2) figures four quite different forms

after the last moult. The normal appearance is as follows : bluish-

grey with a double row of grey, black-edged spots along the back, and

a row of large black spots on each side, there are also dashes of

[F. Edendeii.

FIG. 21.—DECEJIBKU MOTH

{Pcecilocaiivpa popuU).
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crimson and black on the back ; the venter is dull orange with black

spots, and the body is hairy, the sides fringed below with more
numerous and rather long grey hairs, with a few still longer dark

brown ones. In length they reach 1| inch. Another well marked
form described by Morris (3) is yellowish-grey with a dark grey

band spotted with white on each segment, darker on the back, on each

of which is an interrupted orange line and two red spots on the

posterior part of the second segment.

Another form is dull brownish-grey with a black spot at the sides

of each segment and with traces of dark brown spots edged with black

on the dorsum, and four white spots in front and two behind.

Buckler (2) figures a beautiful variety of pale grey and dark grey

hue with a black dorsal line swelling out on each segment and

bearing on each swollen area a pair of yellow spots ; the hairs brown.

They mature hj June and then pupate in a slaty-grey cocoon

amongst leaves, etc., at the foot of the trees, or even in the soil. The

pupa is reddish-brown.

Treatment.

Should this caterpillar occur, as it has in Ireland, in such numljers

as to do harm, it may easily be checked l)y spraying with arsenate of

lead.

References.
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THE FIGURE-OF-8 MOTH.
{Diloba coiTuleoccphala. Linn.)

The caterpillar of this rather inconspicuous yet readily identified

moth is popularly called the " Blue-head." It feeds upon apple,

plum and cherry, and is also recorded as feeding upon blackthorn and

sloe by Morris (1) and Stainton (2). It is frequently abundant on

hawthorn hedges. In Huntingdonshire in 1887 the writer found it

stripping the hedgerows at Swineshead and Great Staughton, but

the following year it was quite scarce. Miss Ormerod refers to it

in 1890 (3), specimens being regularly sent to her as doing mischief

in the orchards.

It, however, is seldom a serious enemy of the apple. The reason

D 2
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VA. D. Rintoid.

FIG. 22.— KIGlKK-iiF-S MOTHS.

Male and female.

of their sudden disappearance after an abnormal number have appeared,

as ill 1887, is undoubtedly the fact that a heavy storm or wind knocks

them off the trees, and then many are

destroyed. This was pointed out by

Taschenberg many years ago.

Life-History, Habits, Etc.

The moth (Fig. 22) appears in

September and October, but a few

may hatch as early as the 20th of

August, and some have been taken

as late as the 28th of Novemljer.

^liss Ormerod (3) records them as

))eing taken at Toddington on the

18th of November. In size the moth

varies very considerably; the male

may be less than 1 inch in expanse

of wings, the female may be over

1;^ inch. The fore wings are of

various shades of greyish-brown ^and brown with pale ring-like

spots, one on each wing, being of the form of the figure 8 ; in some

specimens a faint rosy tinge is notice-

able; the hind wings are greyish-

brown with darker ray-like lines

and a dark wedge-shaped patch at

the hinder angle.

It is common and widely spread

all over Britain, and may be found

flying at dusk and when dark in

orchards and gardens and along

hedgerows.

The female lays her eggs singly

and usually widely apart, but now

and then one finds them in groups

of five up to ten, and according to

Ormerod (1) in groups of six or

eight. They are placed anywhere

on the shoots and spurs of the fruit

trees and are easily seen owing to

their grey or greyish-brown hue

;

they are round in form, flattened below and with radiating ribs.

As described by Buckler (2), they are curiously covered with brown

[F. Edendeu.

FIG. 23.—EGGS OF FI6UKE-0F-S MOTH.

(Diloba coendeocephala.)

(Greatly enlarged.)
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FIG. 24.— FIGUliE-'

F. EiJemlen.

F-8 MOTH AT )!FST.

hairs. The.se are placed iu an irregidar manner, and soon get

washed off l)y rain. The hairs, as seen in the photograph, are dark

and are not found on all tlie eggs

(Fig. 23).

The ova hatch about the time the

leaves are beginning to expand. The

larvffi at once feed upon them, usually

taking their food singly, even if the

eggs are laid close together.

The caterpillar (Fig. 25) is very

marked, owing to its head being Idue

with two small black spots ; the body is of xaiied hue ; some are

yellowish-green, others bluish- grey and more yellowish-green below,

with a broken yellow line along the back and another on each side

below the air holes, and the segments have small black spots ; the

pale legs are also spotted with black, as also are the sucker-feet. When
full fed the caterpillars are

plump and very sluggish and

reach over 1 inch in length.

Tliey devour the foliage with

rapidity when about lialf

grown, and continue to do so

until a few days liefore they

are full fed. They are mostly

mature by the end of June;

some sent me from Yorksliire

were just ready to spin Ity the

first week in June in 1900,

others have been observed as

late as the 7th of July (1905),

a record in an old notebook

records one spinning on the

;;r(l of July (1884). ^Many of

the caterpillars leave the trees

when full fed and spin a rough

grey cocoon on any convenient

spot, others do so on the twigs

and l)oughs of the trees. AVith

the silk are mingled bits of

bark, and they may be even

From these cocoons the moths hatch out

[.1. r. ij. 11

.—LARV.E OF THE FIGl'RE-OK-S M(_

Immature form.s on foliage.

entirely covered with it

in September and onwards into November.



38 Insect Pests.

Peevention and Treatment.

As this moth comes to light it may possibly be prevented from

causing any annoyance by using light-traps, such as Vermorel's

" Medusa Lamp " {vide App. D). Mr. Wise reported to Miss Ormerod

that in November they were catching this moth by means of lamps

in the Toddington plantations. The arrangement employed there

was simply placing a lighted lamp in an open shed, which had the

underneath parts of the roof tarred or greased. The Medusa lamp

mentioned, however, is far more convenient and will attract many
night-flying moths and so prevent egg-laying.

When numerous enough to need treatment, the arsenate of lead

wash is all that is neceessary.
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THE VAPOURER MOTH.

(Ori/ffia aitfitjiui. Linn.)

The Vapourer Moth is one of those insects which delights as

much in a town life as in a country one. It is no unusual thing to

see the male of this moth flying in the crowded thoroughfares of

London and the suburbs and in other large towns.

They sometimes appear in large numbers and cause much damage,

in their beautiful caterpillar stage, to fruit and forest trees and even

roses.

Amongst the favourite food plants may be mentioned the apple,

pear, plum, damson, roses, hawthorn, sloe, and even the fir.

Buckler (5) records the Acacia dcalhata also as a food plant. In

some years it has been found on elm and lime, and I have found it

on the walnut.

Some seasons it appears in large numbers in the London parks,

and records have been sent of the great damage caused by it in the

north of England to hawthorn hedges. Carpenter (6) records it on

apple from County Leitrim on trees imported from France.
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The female is quite wingless, but the moth belongs to quite a

distinct family from the Geometridoe or Loopers. Eeaumur (1) gave

an excellent description of this insect. It is widespread over Europe.

Fli;. 2(1.—THE VAPOURER MOTH (Onjgia antiijiifi. Liim.).

A, femalt^ ; 1'., male ; C, empty pupa skin ; D, cocoon ; E, laival skin.

Taschenberg (2) refers to its damage in Germany. Ormerod (3)

mentions that its attack is known in orchard-houses as well as out of

doors. The caterpillars devour the foliage, and being very ravenous,

if present in large numbers, do a very great amount of harm.

Life-History and Habits.

The male (Fig. 2(3 is) has four ample wings, which expand from

1 inch to 1^ inch ; the colour is rich chestnut-brown with a

white spot on each fore wing, on the inner

border ; there are also darker transverse

lines across the fore wings, and the antennae

are plumose. The female (Fig. 2(va) is grey,

paler below, very plump, and practically

wingless, the organs of flight being reduced,

like the Winter Moth, to mere blunt pro-

cesses. The adults occur from early July

to the end of September ; the majority in

August in the south of England. The

male flies by day, especially on bright

sunny days, and with a rapid flight. The

female is sedentary, remaining on the cocoon from which she emerged.

After being fertilised by the male she lays her eggs in a close single-

layered mass on the outside of the cocoim and dies. These ova (shown

IF. E.

OVA OF VAPOUREl! MOTH.

(ISfatural size.)
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at Figs. 27 and 28) remain on the cocoons all the winter. In form

the eggs are round, with a rim near the top where there is a central

depression. Their colour varies

from reddish-brown to reddish-

grey.

These cocoons (i'ig. 26 d) are

found on the twigs, stems, etc.,

of the trees, on fences, etc., near

by, and are quite conspicuous

objects when covered with the

ova (Fig. 27).

They may commence to hatch

out as early as the end of April,

but such is unusual ; more

usually they hatch in June, and

each batch of eggs hatches out

irregularly. According to New-
man (4), they come out a few

at a time over a period of ten

weeks.

Buckler (5) mentions that

some eggs began hatching on

the 14th of May, and the larvse

continued to hatch out about

two a day, sometimes three, until the 29th of May when there were
" twenty-one hatched and I cast adrift the remaining eggs."

The caterpillars reach about 1 J inch when mature ; they

are dark greyish, spotted with red, with four large dense tufts of

creamy yellow, almost white or brownish hairs on the back, like

four brushes, and with a loug tuft of dark hairs pointing forwards

on each side of the head, another pair on the fifth segment, and

a single group on the tail end,

these hairs all ending in fine pin-

like heads.

They are full grown from

August to September ; although

many usually occur together they

feed separately on the leaves.

When full fed they spin cocoons

of pale silk mixed with hairs from

their tufts and change to browai pupie with numerous pale hairs.

This stage lasts from two to three weeks.

[E. Tonge.

FIG. 28.—EGCxS OF VAPOUKER MOTH.

(X 10.)

[F. E.

:aterpillar of vapourer moth.
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Prevention and Remedies.

The egg-masses on the cocoons., which are very noticealjle in

winter, should be collected and destroyed; where they occur in very

large numbers they may be burnt off the trees with a paraffin torch

to save time. Systematic collection of the egg-masses shonld always

take place after an attack. The caterpillars are easily destroyed by

sjDraying with arsenate of lead. AVeak emulsions have also some

effect on them.
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(6) Carpentei-, G. H. Economic Proceedings of the Eoj'al Dublin Society, I.,

pt. 6, p. 289 (1905).

THE GREY TRIDENT MOTH.
(Acroii/jda psi. Linn.)

This insect was received with a note that it was found attacking

apple and plum foliage in a garden at Liverpool in August and

September in 1906.

It does not appear to have been recorded as feeding on fruit

trees before. But in 1907 several inquiries regarding it were

received from various parts of Britain.

Stainton ('Manual Brit. Butts, and Moths,' Vol. L, p. 180, 1857)

says of the larvie :
" on various plants." The same is also given by

Wood in his ' British Moths ' (Vol. II., p. 71, 1872).

The moth measures 1^ inch across the expanded wings ; the

fore wings are pale grey, varied with darker marks, including one

long black line from nearly the middle to the base of the wings, with

several short branches arising from it ; amongst the other marks

is one something like an X, about the middle, just below the

costa, and one shaped like the Greek -v/r at the anal angle. This

moth exactly resembles the common Trident {Acronuda tridens'), but

is slightly larger.

It is also known as the Common Dagger ^loth. It is found

resting on tree trunks in and around woods, gardens and lanes
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during the day. They are also found settled on stone walls in the

north of England. It is widely distributed in Britain, and in some
districts is very common.

The adult occurs in May, June, July and August, and lays her

eggs on all manner of plants, shrubs and trees. The caterpillar

which is found in August, September and October is dull, greyish-

[A. V. IX Rintoul.

FIG. 30.—GREY TRIDENT MOTH (Acronycta 2>si).

black, with a broad, pale yellow line nlong the back, a large black

prominence on the fifth segment, and a short black one on the

twelfth.

The pupa is found in a dirty grey to brow^n cocoon, spun in

crevices of the trees, or amongst moss on the ground, or on old trees.

It is not surprising to have them recorded from apple and plum or

any other fruit trees, as it is well known the larvae are polyphagous.

Teeatment.

^Arsenical washing will kill them wdiere they occur in sufficient

numbers to be dealt with.

THE GOAT MOTH.
(Cvssus lignvpcrda. Fab.)

The Goat Moth is one of the largest of British moths, and

although really very common is seldom seen in its mature state.



Fig. 31.

THE GOAT MOTH (Cossus Ugniperdo) and labvj

FEOM PUPA.

ALSO MOTH ESCAPING

[To face p. 42.
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This is because the dull colours of the moth resemble so closely the

bark of the trees upon which they rest. Although the moth is not

frequently seen, nevertherless in its caterpillar state it is a common
<xnd. well-known object ; whilst the damage the larvse do is so very

marked that there are few people who cannot recognise the ravages

•of this pest.

The Goat j\Ioth (Cosshs lignipcrda) is found in most wooded

parts of Great Britain, and is especially common in and around

towns, where ornamental and park trees are frequently ruined by

them. I have seen great numbers of trees killed in and around

London, whilst in the suburbs the damage is still more frequent.

Similarly in France, especially around Paris, considerable damage

is done by them ; the elms in the Bois de Boulogne have suffered

severely. It is also a pest in Germany and other parts of Europe.

In Great Britain it is perhaps most abundant in the south and

east, but its attacks are frequent even up to the extreme north of

Scotland.

The damage is done to the trees by the caterpillars eating tunnels

and galleries into the very heart of the trunks. They do not pick out

unhealthy trees only, perfectly sound ones often being invaded. As

as rule, when once a tree is " struck," unless remedial measures are

-employed, it will be killed sooner or later, according to the number

of these pests attacking it.

Not infrequently reports are sent from orchardists as to their

damaging apple and pear trees, and I have seen them once attacking

the walnut (1). The damage done in orchards is, however, unusual.

It has been recorded as attacking apple and pear in France, and

in Germany Taschenberg (2) records that two hundred and sixty-

six larvfe were taken from one pear tree. The number found in a

tree varies front one or more up to the number recorded above by

Taschenberg. Generally, not more than twenty or thirty are found

in a forest tree of the largest size in this country, and but few, as a

rule, in fruit trees. The wood eventually becomes completely honey-

combed, and it is not until the tree is really dead that they stop their

work. The caterpillars, if not mature, leave the dead tree and

crawl to a neighbouring one, or may even feed on roots in the

ground.

Their presence can be told, when in small numbers, by the holes

in the trunk, often as big round as a man's finger ; later, boughs

begin to die and break off during gales, even when they are still

sufficiently healthy to have foliage upon them. In a few years the

•damage becomes more noticeable, both in regards to decaying and
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dead bouglis, and especially in the trunk, which becomes perforated

with innumerable holes up to about eight feet from the ground.

They cause the death of a tree much more rapidly than is

generally supposed. An ash which I kept under observation (3) was

first attacked in 1891 ; the tree was left alone, and for eight years

struggled on, not only not growing but gradually decaying, until it

put out a few stunted leaves as a dying effort, and by 1903 it was

quite dead. This tree was thirty-six feet high and four feet in

circumference six feet from the ground. It is only old apple and

pear trees that are attacked, especially old cider and perry fruits.

LiFE-HlSTOltY AXD HaBITS.

The Goat Moth (Figs, 31 and 32) varies to some extent in size,

the female being from 3 to 3^ inches in expanse of wings, the male-

from 2f to 3. In build

it is stout and clumsy r

the head clothed with

dense grey hairs ; the

thorax greyish-brown ;.

the large, hairy abdo-

men has darker trans-

verse bands, and the

apical borders of the

segments are grey
;

the broad fore wings

dark grey and brown,

with dusky transverse

streaks; the hind wings

ashy-grey to greyish-

brown, wdth some in-

distinct brown marks,

and the antenna- are

fringed with grey in

l)oth sexes. It occurs-

during June and July,

and flies at dusk, but

is very inactive, usually depositing its eggs on the trees from

which they hatch. The female has a horny extensile ovipositor,

by means of which she places her eggs far in crevices, etc., of the

bark of the trees. It is said that one female may lay as many as a

thousand eggs (Kollar (4) ). Three females kept under observation

each deposited between two and three hundred. They were laid in

FIG. 3:i.— FE.Mj

[A. V. D. Rintoul.

AXU 3IAI.E IJUAT MOTH (C('.vx«s liijll iperiln).

(81iy]itly retluced.)
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groups varying from fifteen to fifty. The eggs are laid mainly at

night and are brown in colour, round, convex above, flattened below

and ribbed. In ten days the larva^ hatch out and at once burrow

under the bark and soon into the wood. The young caterpillar is

pink all over, but when mature is dirty, deep ochre-yellow with a

broad stripe of rich mahogany-red down the back ; the head is deep

blackish-brown, and there are two deep brown spots on the first

segment ; the legs are brown, and the forelegs yellow with brown

hooks. When full grown the larvae reach from 3 to 3^ inches in

length (Fig. 31). They feed on the trees for three years, tunnelling

into the wood most of that time. Xow and then they leave the

trees and wander about ; some never return. Numbers of cases have

been reported of these larvie being found in the earth devouring and

burrowing into the roots of plants, such as dahlias (3). Normally,

in the spring of the third year the larva comes to the entrance of the

tunnel and close to it forms a cocoon lined with silk and coated

outside with wood chips. Pupation takes place as a rule in May.

The pupa is rich brown with rings of sharp spines on the abdominal

segments. The moth emerges in three or four weeks after pupation.

Previous to the emergence the pupa forces its way out of the cocoon

and partly out of the opening in the tree ; the empty pupa skins

may frequently be seen in that position. When kept under

unnatural conditions the caterpillars have taken four years to

mature.

Pkevention and Eemedies.

Trees in close proximity to others that are attacked may be

protected by thickly smearing the trunks over in May with a

mixture of clay, lime and soft soap. This should be made into a thick

paint and smeared all over the trunk up to eight feet and a thick

layer put around the base and the ground. Clay and cow-dung has

been found to answer the purpose, but is not nearly as good as the

former mixture. This will prevent the eggs being deposited on the

trunk and roots where exposed. It is quite useless to scrub the bark,

as suggested by Miss Ormerod, for the eggs are laid deep in crevices

and would not be reached in the majority of cases, neither can many
be rubbed off, as suggested. For killing the larvre in the trees, the

best plan is to place lumps of stick cyanide in each hole and smear

the whole trunk over with clay, the entrances to the holes being

firmly plugged up with the same.

Paraffin emulsion squirted into the holes is said to be a good

remedy, but where the tunnels are very long and tortuous it is very

doubtful if many are killed by it. Sulphur and tobacco fumes blown
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in by means of bee bellows have also produced good results, but no-

plan is as successful as the cyanide treatment and stopping up the

holes with clay.

A correspondent writes that he has saved some valuable trees by

injecting about 2 c.c. of carbon bisulphide into the tunnel and

closing the hole with wet clay. This almost invariably killed the

caterpillars.

All dead trees should be burnt at once when possible before the

caterpillars escape.

Xatuiial Enemies.

Bats, Goat-suckers, and Owls eat the moths. The Green and

the Large Spotted Woodpeckers devour the caterpillars and pup?e.

The Tits or Paridse devour the eggs, according to Taschenberg (1).

Probably the Tiee Creeper, Wryneck, and Nuthatch do tbe same.

The pupie are sometimes infested with Ichneumon fly larvte.
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THE WOOD LEOPARD MOTH.
{Zri'zcra jit/rim'. Linn.)

This large moth has long been known as a borer into the trunks

of various trees in this country and all over Europe. It is generally

supposed to be partial to the chestnut, hence its old name, crsculi.

Ivollar (1) says in reference to this as follows: "Choosing that tree

(chestnut) for its abode less frequently in the neighbourhood of

Vienna than any of the other trees that serve it for food, living

chiefly in elms, walnut, pear and apple trees." It is certainly often

found in the chestnut in our country, but is not noticed to the same

extent that it is in fruit plantations. Like many noxious insects

it has spread aljroad, and we learn of its occurrence in the LTnited

States, attacking and destroying elms and maples (2).

Its chief damage is to the small branches of tlie cherry, but it
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lias been sent nie from apple and plum both from the south and

Midlands of England. Whitehead (6) says that pear trees are its

special favourites, and he also records as many as seventy-six larvae

being taken from one tree in Herefordshire in 1879.

In 1884 several were found by me in a young walnut tree,

the tree having been killed by

their tunnelling into it near

the ground, and other instances

of their destructive habits in the

walnut have also been brought

to my notice (3).

It has been decidedly on the

increase in apple trees this last

few years, hence is included in

this section.

Life-History and Habits.

During June and July we
tind that this lepidopteron,

which belongs to the Coccidaa,

makes its advent in the winged

or perfect state, when they may
be seen at rest upon tree trunks

near the ground. The perfect

insect is about 2 inches in ex-

panse of wings ; white, some-

times almost transparent white,

with isolated spots of steel-blue

colour, the nervures terminating

in patches of the same colour.

The head covered with white

downy hair ; antennae black.

Thorax white, with two rows of

three metallic-blue spots; abdn-

men deep bluish-black, covered

at the edges of the segments with
*''*^' ^^'

, ., , . , rni p 1 \VOOD LEOPARD MOTH AND TUNNELLED ^VOOD.

a white hairy down. The female (one-thi.d natmaisize.)

is similar to the male, only larger,

and armed with an extensile ovipositor. Tlie eggs, which are dark

yellow or orange-yellow, are laid deep in the bark of the tree during

June, July and August ; they take from two to three weeks to deve-

lop. Whitehead (6) says they hatch in a few days after oviposition.
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[A. V. I). lUntoul.
FIG. 34.

MALE AND FEMALE WOOD LEOPARD MOTH {Zeuzera ijyrina).

[F. E.

FIG. 35.—LARVA OF WOOD LEOPARD
MOTH IN APPLE BRANCH.

[F. E.

FIG. 36.—EXTERNAL SIGNS OF

WOOD LEOPARD MOTH ATTACK.
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The larva is yellowisb-wliite ; ou each segment are small black

processes, from each of which springs a short black bristle. The

head is brown, with two black spots, and is retracted into the

first segment, which is shining black and broad. The larvse work

right into the wood, and eat away the hardest parts, forming tunnels

of some length. When full grown, which is in about ten montbs

after their advent from the egg, they reach as much as 2 inches in

length, but shorten very much prior to casting their skin for the

pupal change. Each larva spins a silken cocoon, mixed with particles

of wood, beneath the bark, in which it changes to a bright brown

pupa.

Eemedies.

When only a few of the larvie are present, it is possible to get

rid of them by suffocating them by various vapours. An ordinary

pair of "bee bellows" filled with touchwood and sulphur alight will,

blow or force the fumes into the hole. The fumes ascend and reach

the larvae even if they are some distance up the trunk. Bisulpbide

of carbon fumes I found also successful in destroying the caterpillars.

In all cases it is most essential to plug up the entrance hole with

wax or wood so as to stop further insect attack and wet from entering,

which soon leads to the rapid decay of the tree. But frequently we
are unable to detect any hole ; all that is seen is that the branch of

the cherry, pear, plum or apple tree is dying. It is then best to cut

the branch right back until sound wood is reached, and slit up the

branch until the larva is found, and then kill it to prevent further

damage.
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THE WINTER MOTH.
(Cheimatohia hrumcda. Linn.)

Of all fruit-tree pests this is one of the most harmful and wide-

spread, but fortunately, owing to its habits, we can not only keep

down its numbers, but can even exterminate it in our orchards by

well-tried methods. It is needless to caution growers to take with

care any such statements, as have been made, that washes will kill

the eggs of this moth.

The Winter Moth takes its name from the fact that it appears

late in the year. It is also called the Evesham Moth, on account of

its having been noticed in numbers in that neighbourhood, but it

occurs no more so there than in any other part of Britain.

The food plants are very varied ; most forest trees except conifers

are attacked, oaks often being defoliated by them. Of fruit, it is

found most on apple and plum, but it occurs also on pear, peach,

currants aud gooseberries, and now and again on raspberries, walnut,

roses and other tlowers. The caterpillars are known as " Loopers
"

or " Measurers," on account of their means of progress, which is by

a series of loops ; the larva figured on page 53 is in an intermediate

position. The family which contains this pest is known as the

Gcometridse.

So great in numbers do these " Loopers " become that they often

quite deibliate the trees (Fig. 44), and later are known to attack the

fruit, eating holes in the sides (Figs. 39 and 40). When young they

also damage the blossoms and even buds.

One of the worst attacks was in 1868 and 1869 in the apple and

pear orchards of Herefordshire and Worcestershire. In 1907 an

enormous amount of harm was done in parts of Kent and in a few

cases in Worcestershire. In the Sittingbourne and Faversham areas

in the former county the trees looked in summer as if it were winter.

Mr. Gardener of Onibersley complained loudly of the harm they

were doing to his plums, and found they were spreading belov; on to

the gooseberries. This habit has been recorded by Ormerod (2) from

Kidderminster and also from Gloucestershire, where they passed on

to currants beneath the plums. So widespread is the attack of this

pest that it is not necessary to refer to any further specific cases.

Carpenter (1) records the attack of this insect in Ireland in County

Fermanagh.

Fortunately, what we already know of its life-history goes a long
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.i7.—FEMALES AND MALES OF THE WINTEl

(Cheimatobia hrumata).

way to place this enemy under our control. Tlie only unfortunate

thing is that the Winter Moth also feeds upon various hedgerow and

forest trees, and thus we are always liable to invasion if our planta-

tions and gardens are

approximated to woods,

spinneys, and ill -kept

hedgerows. Neverthe-

less, owing to the pecu-

liar structural characters

of tlie female, the damage

from tliis source is much
lessened.

LlFE-Hl.STOliV AND
Habits.

The male Winter

Moth is a fully-winged

insect, although its flight

is not powerful. In size it is about 1^ inch from tip to tip of

the expanded wings. There is not much variation in size in the

males, but in the female this is the reverse, as is seen in the accom-

panying photograph (Fig. 37).

The colour of the fore wings varies between greyish-lirown and

brown ; some few may show an ochreous tinge, marked with several

transverse darker wavy lines varying in distinctness in different

specimens ; the hind wings are of a paler uniform colour.

The female is greyish to greyish-brown in colour, and differs

totally from the male, having the merest

traces of wings, whicli are totally useless as

organs of flight; these remnants of wings

sometimes show ornamentations, the fore pair

having two darker transverse streaks, the liind

pair rarely a trace of a single one.

There is some variation in size of these

wing remnants, but none have been seen

larger than those represented in the photo-

graph. INIiss Ormerod, however, gives a figure

of them (2, p. 157) about two-thirds the length

of the body, which must be very unusual,

judging from the thousands examined.

The males have been oljserved for many years to appear some

days before the females. They mav be seen at dusk, flying lazily

E 2

FIG. 3S.—TWO OVA OF T

WINTER MOTH.

(Greatly enlarged.)
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[F. E.

IG. 39.—APPLE
FRUITLET EATEN
BY WINTER MOTH.

along hedgerows and in the orchards and gardens. They are attracted

by light. One often sees them collected on street lamps, and they

occur outside windows.

This is a habit we may well bear in mind, for it

\ j^.
^^ possible that we might trap them in very large

y^A^F numbers by light, and thus prevent the fertilisation

^KKT «^f the females. The females crawl out of the soil

^H| from their cocoons and earthen cases. Nature directs

wBm them by one of her marvellous ways to the tree

^J trunk, and this they ascend to deposit their eggs.

Some, however, have been found in grass orchards

crawling up the herbage, and it appears beyond

doubt that some of these are carried by the males in

% copula. The number, however, is comparatively few.
^ The dates of appearance of the Winter Moth vary

to such an extent that one can only give here very wide

limits. Tiie earliest date I have record of is the 1st

of October, 1896, and the latest the 12th of January,

1905. This was on walnuts at Kingston-on-Thames.

Their appearance on this tree is always later than on apple or plum.

In some places they appear at one time, in others at another. For

instance, during 1907 they were re-

ported by Mr. JMercer of Eodmersham
as covering the grease bands in Novem-
ber, whilst at Wye they were at the

" swarming period " on the 17th of

December. Six years ago the swarming

period at the latter place was the 2nd of

November. It is quite impossible to say

when they will hatch out. The limits,

for practical purposes, may be included

between the 1st of October and the 15th

of January. Frequently we have a few

females straggling up some weeks before

and some weeks after the main hatching.

This again we must bear in mind, for

a single female may deposit as many
as 350 ova, enough, if they all hatched

out, to defoliate a tree.

The females mainly seem to be ferti-

lised during their ascent, but have been found in copula on the shoots.

Whether the latter had been carried up by the male or not is unknown.

CHEHRIES EATEN BY WINTER
MOTH LARV.E.
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[Edenden.

LOOPER CATERPILLAR OP
WINTER MOTH.

The ova (Fig. 38) are very marked. At first they are pale yellowish-

green, later they become brick-dust red. They are slightly elongate

truncated at each end and have a dis-

tinctly sculptured shell. The position in

which they are laid varies, some are

placed around buds, some are around the

inside of pruned surfaces, others in

crevices in the twigs and smaller boughs.

Frequently they are well protected by

the natural hairs of the shoots, mosses,

lichens, etc. The shell is thick and is

quite unlikely to be affected by any chemical that would not

seriously harm the trees, if not kill them. The period of hatching

varies each year and in different localities. The small caterpillars

usually hatch before the

buds burst and at once

commence to attack the

young foliage as it opens.

The minute " Loopers " are

at first dark in colour and

very difficult to detect

unless they are moving.

At first they feed freely

on the small leaves. i\s

they grow they become

green with pale lines

along their bodies, some

yellowish - green, others

dark green with the pale

lines more prominent.

The colour of the head

also varies at different

stages. When mature they

reach 1^ inch to rather

more in length, when

fully expanded. The exact

length must not be taken

into account however, as

they vary so much ac-

cording to their degree of

extension. They are always much fatter than those of the March

Moth, which is the only one they are likely to be confused with.

'. D. Itintoul.

FIG. 42.

APPLE LEAF EATEN BY TWO YOUNG WINTER MOTH LARV.E.

(Seen on the leaf.)
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The habits of the Winter Moth larvte are varied. At first, as

explained, they feed on the opening leaf buds ; later they get into the

blossom trusses and spin them together and also the leaves, living

under the shelter they form. Before

reaching maturity they feed freely on

the foliage again, and are known to

attack the fruit, especially cherries.

^t Damage to fruit has been very notice-

^!^^R . able when they invade gooseberries

vK n growing under apples or plums.
*^

I By the middle of June the cater-

pillars arc mostly mature and they

tlien fall to the ground ; at least we
suppose so, for no one seems to have

observed them do other-wise. They all reach the ground in some

way, and the majority enter the soil to the depth of two or three

inches. Having pressed out a small cavity in the earth they spin

an oval case of silk, which Ijecomes covered externally with particles

of earth. In this silken and earthen case the " Looper " larva, having

FIG. 43.— I'UP.B AND COCOi

WINTER MOTH.

OF THE

[ M'. //. Uainmoiid.

FIG. 44.—APPLE TREES DEFOLIATED BY WINTER MOTH LARV.E.

contracted considerably, casts its skin and becomes a brown pupa.

This hatches into the male or female from October to early January,

and the adult forces its way out of the soil. If in grass orchards it
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is not unusual to find the cocoon (devoid, of course, of any earth)

amongst grass and otiier herbage. Tlie depth at which pupation

takes place in the soil is very variable. If the soil is rough and

cloddy they frequently pupate under a clod ; if firm and compact

they enter the soil to a depth of two inches. All those kept in

confinement pupated from one to three inches, never deeper, and

very few more than two inches below the surface.

Peevp^ntion axd Ke^iedies.

The prevention of this and the allied pests, the ^Mottled Umber
Moth, and the March Moth, is an easy matter. The process, namely,

grease-banding, is well known to all fruit-growers and is firmly

believed in and carried out by very many.

It must be borne in mind, however, that it is only these wingless

females wdiich are caught
;
grease-banding has no effect on such pests

as the Lackey Moth, Figure-of-8 Moth, Gold and Brown Tail Moths,

Tortrix Moths or the Little Ermine, which have winged females.

But where the Winter Moth and its allies are the culprits then

grease-banding is far better than relying on spraying.

The bands should be made as follows :—First tie on the tree a

band of good stout grease-proof paper, so that nothing can crawl

beneath it, then smear this over with sticky grease. There are

several kinds on the market, and the grower will find out which have

the most permanent sticky qualities.

The position of the bands adopted by growers varies. Some apply

them high up the trunks, others low down. In the former case the

reason given is that stock rubs off the grease. It may be pointed

out that when the bands are placed high up, many eggs have been

detected laid on the trunks. In due course these will hatch out and

the larvffi may ascend to the boughs. It is best, therefore, to apply

the bands low down, about 1 foot from the surface, in grass orchards,

where mud spattering does not interfere with the grease. In bush

plantations this can be done, and it has been found that when placed

so low down in grass orchards that sheep do little harm to the grease.

Where the ground is cultivated, however, it is sometimes found that

if the bands are placed lower than 2 feet that they get covered in

mud.

In young trees it is necessary to band the stakes as well, for

the females will crawl up these as readily as the stem.

For the Winter Moth the banding should be in working order by

the 1st of October and should be kept going until the second week

in January. It is of no use to grease the bands once and then leave
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them. During the past year the writer visited a plantation in

December in which the bands were all dry, a few days later the

females were appearing in numbers, and thus, for saving a small

additional expense, all that had been spent in banding the trees was

wasted. Moreover, the bands frequently become so smothered with

insects that others can readily pass over their dead bodies. It is not

[P. Edenden.

FIG. 45.—A GREASE-BANDED APPLE TREE.

(The band here is placed far too higft.)

only female Winter INIoths that are caught, but the winged males in

large numbers and these aid very materially in covering the bands.

Numbers of the Winter Gnats {TricJwcera rcgclationis) also get caught

and many midges and other flies, all tending to smother the grease

and so make a bridge for later hatched moths to cross. These

covered bands should be cleared and smeared again.

The numbers of females caught on each band is frequently very
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large. Mr. Clive Murdock writes from Linton that many of the

bands contain one hundred females ; Mr. Mercer of Eodmersham

that some three hnndred were found on one band. Still OTeater

fmrnmrnmBrn'-mm
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large trees, where ordinary banding would be very troublesome. In

the Evesham district of Worcestershire the practice seems to be to

smear the grease directly on the tree. This plan is most injurious

and very slovenly. Trees so treated were noticed to have the bark

unhealthy.

Spraying for AVinter Moth is often necessary where banding ha&

been badly carried out or where it has not been practised. For these

caterpillars Paris green was once largely used, but owing to its

frequently scorching the leaves many growers did not continue

its use.

Arsenate of lead is by far the best substance to use for this pest.

The two formulte are given in the appendix, but since we can now

obtain this poison made up as Swift's Arsenate of Lead Paste we had

better employ this, as errors in mixing make this wash harmful, but

never as bad as Paris green.

The arsenate of lead should be put on as a fine spray as soon

as the leaves commence to show. The young caterpillars are then

killed before they have done any damage. A second spraying is

often necessary in the case of apples and pears ; this should not b&

later than ten days after the blossom has fallen ; at this time any

remaining Winter Moth, Mottled Um.ber and March Moth larva3 are-

poisoned, and also the Codling Moth prevented, and many other leaf-

eating forms at the same time are destroyed.

The employment of poultry in a plantation is certainly very

beneficial in regards to checking Winter Moth, and some growers

have found pigs of equal benefit. It is not at all unusual to see the

latter in Kent orchards.

Spraying with winter washes is quite useless for preventing this-

pest.
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THE MOTTLED UMBER MOTH.
{Hijhernia dcfoliaria. Linn.)

The caterpillars of this moth work in a similar way to those of the

Winter Moth, but they more frequently attack the fruit. Mr. W.
Bear forwarded some small apples from Hailsham in 1900, which
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lAI.ES ANI> KKMALE OF THE
'Tl.EIi rJIBEK MOTH.

had been gnawed by these larvcC.

In 1902 specimens of similar damage

were received from Yorkshire and

from a gardener in Nottinghamshire.

Tlie damage to foliage is, liowever,

of greatest importance. Althongh

generally distributed the Mottled

Umber Moth is not nearly so harm-

ful as the Winter Moth. Neverthe-

less great damage is now and then

done by it to fruit trees, especially

those situated near oak woods, etc.

Mr. Paget - Xorbury of jMalvern

Links has several times written

complaining of this insect, which

was particularly abundant on his

trees near some oaks and some of

whicli had been badly damaged,

especially in 1905 and 190G. It

has also been sent me with notes of

its destructive habits from many places in Kent, from other parts of

Worcestershire, Herefordshire, Staffordshire, Huntingdonshire, Cam-

bridgesliire and South Devon. In the latter county Major A'igors

sent it from Whimple where it was doing damage to peaclies.

The food plants are

just as varied as those

of the former species.

Amongst orchard fruit

may be mentioned

besides apple, plum,

cherry, pear, and cob

and filbert nuts.

Cherry growers in

Kent have often com-

plained of its gnawing

away the fruitlets,

eating out round holes

down to the stone, just

as the Winter jMoth

does. Specimens of

this damage were also
FIG. 48.—OVA OF MOTTLED UMBER MOTH. '^

i . •

(x 20.) sent by the Iruit
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Growers' Association in 1907, but no locality was mentioned. Of

wall fruit, both peach and apricot are attacked occasionally ;
various

[F. Edenden.

Via. 49.—JIELANIC MALE AND FEMALE MOTTLED UMBER MOTH.

forest trees, such as oak, beech, lime, elm, birch and in hedgerows,

the whitethorn, blackthorn and privet. Owing to its larger size,

when it appears in numbers it may do more harm tban the Winter

Moth.
LiFE-HlSTOKY AND HaBITS.

The male moth varies from a little under to a little over Ij

inch in wing expanse. The

front wings are normally a pale

dull yellowish, mottled with

yellowish - brown and dusted

Avith brown ; there are two more

or less prominent dark lines, the

first bent in an angle, the second

bent in three angles and often

followed l)y a darker hue, and

there is a central dark spot on

each wing; the hind wings are

of a more uniform yellowish-grey,

with minute darker specks and

a dark spot on each.

The colour is, however, very

variable, some specimens being

dark rusty-brown all over, owing

to the thick dusting of dark

colour, such as is seen in

Fig. 49.

The female is quite wingless and plump, much larger than the

female Winter Moth, of various shades of yellowish-grey, and is much

speckled with dark brown or black. Miss Ormerod (1) describes

[A. V. D. Rintoid.

FIG. 50.—LARA'.*: OF MOTTLED UMBER MOTH.
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and figures the female with two black spots on each segment, but

these do not show so clearly in any females I have noticed. The
moths appear from the end of October onwards until the beginning of

February. The females crawl up the tree trunks, just in the same
way as the Winter Moths. The ova are deposited on the buds and

twigs, in bark crevices and on pruned surfaces. The caterpillars

hatch out later than those of the Winter Moth, usually in April.

They are readily told from the Winter Moth by their colour ; the

back is chestnut-brown, and the sides a pale creamy-yellow to bright

yellow, the venter pale yellow to pale greenish-yellow, and the

spiracles pale witli dark rims. Their means of progression is just

like that of the former species. When mature they reach 1^ inch

in length. They have been sent by various correspondents as late

as July, but most reach maturity at the end of June, they then fall

to the ground and pupate in the soil.

Pkeventiox and Tkeatment.

The remarks made concerning the Winter Moth apply here.

Eeference.

(1) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits,' p. 179 (1898).

THE MARCH MOTH.
{Anisopto'yx a:scularia. Schih'.)

This is another member of the wingless female group,

not so generally reported as a

nuisance, it now and again does

considerable harm to the apple,

and has also been sent by corre-

spondents from Surrey on the plum

and pear. Its normal food plants

are the whitethorn and blackthorn
;

it also infests the oak, lime, elm,

maple and walnut, and a few may
be taken on the Spanish chestnut.

It occurs over a wide area from

Scotland downwards, and has been

reported as a fruit pest from Here-

fordshire, Yorkshire, Sussex, Kent

and ^Middlesex. I have also seen

it in abundance on plums in

Althouo-h

[F. Edeadeii.

FIG. 51.—MALE AND FEMALE MARCH MOTH.
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\F. Edendeii.

FIG. 5:i.—FEMALE MARCH MOTH.

{Anisoiyteryx cescularia. Schiff.)

(Greatly enlarged to show side view of tail tuft.)

woods, and along hedgerows. The c

greyish-brown, with dark and pale wavy

in the photograph (Fig. 51), and there

near the upper border of each wing
;

the wing expanse varies from l;j to

Ih inch ; the hind wings are pale

grey, with a darker line more or less

continued from the outer line on

each fore wing.

The female is greyish to greyish-

brown and quite wingless, and has a

very pronounced fan -like tail of

hairs. She crawls up the tree trunks,

just as the two preceding do. The

eggs are laid in a partial band, vary-

ing in size from I to nearly h inch

across, they are deposited in more or

less parallel rows and are embedded

in hairs from the fan-like extension

of the tail ; the eggs are bright and

shiny, and vary in number in each

ring. Ormerod (1) records as many
as five hundred in a ring, this appears

to be exceptional, some fifty to two

hundred being a wide limit.

The eggs hatch in April. The

Cambridgeshire and in

Yorkshire. The popular

name is derived from the

date of its appearance.

Specimens may, however,

be taken as early as mid

February and as late as

mid April, a few strag-

glers going on until the

end of the month.

Life-History and

Habits.

The male moth flies at

dusk and may be found

in gardens, orchards,

olour of the fore wings is

lines running across, as seen

is a small dark brown spot

FIG. 53.

CATEKPILLAR OF THE MARCH MOTH.
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smkll larvic soon spread about. The

colour is bright green or green tinged

with yellow (the latter I have particu-

larly noticed when feeding on hawthorn)

and somewhat paler between the seg-

ments ; on the back is a narrow dark

green line edged with pale creamy white

or grey ; on each side are three pale

lines, either white or grey ; the head is

uniformly green. The general form at

once separates it from the Winter Moth
larva, it being very slender and uni-

formly cylindrical and about 1 inch

long when full grown. They mature by

the end of June or early in July, then

fall to the ground, where they form a

cocoon covered with earth very similar



64 Insect Pests.

in working order right into March, especially on plum trees and

damsons.
Eeferences.

(1) Orinerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush

Fruits,' p. 178 (1898).

(2) Porritt, G. T. ' Larv* of British Butterflies and Moths,' vol. VII., pt. 1,

p. 157 (Ray Soc).

THE PEPPER AND SALT MOTH.
{Ampludasijfi hefularia. Linn.)

Although one can scarcely look upon this insect as a pest, yet

its larvae so frequently strip the leaves of the apple and the cherry

[F. Edenden.

FIG. 56.—FEMALE AND MALE PEPPER AND SALT MOTH
{A iiipltidasyn betidaria).

in the autumn that it cannot well be passed over. It is owing to its-

fortunate late appearance that so little harm is done, yet surely some

loss of ripening of the wood must result even in late September when

all the leaves are eaten off. It is much more frequent than is

supposed, for two reasons : first, the grower does not much trouble

about enemies when the fruit is being or has been gathered!; and.
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[F. Edenden.

FIG. 57.—LARVA OF PEPPER AM) SALT JIOTH.

Green variety on rose.

secondly, the strange mimetic habits of the larva prevent its bein<

seen (Fig. 58).

Specimens with inquiries

have been sent me from several

places in Yorkshire, from most

of the home counties, and twice

from Somerset.

Life-History, Etc.

The moth (Fig. 5G) belongs

to the Geometridse, the Looper-

caterpillar family. In size it

varies from \h to nearly 2^ inches in wing expanse. The

general appearance is seen in the figure. The ground colour is

dull white, and all four wings are speckled with black, variations

occur such as black dots, traces of transverse black lines and a

more prominent black central spot. In a few rare cases true melanic

forms occur, the insect becoming almost black. They are found in

late ]May and in June and July,

in gardens, fruit plantations and

woods.

The female, which is always

larger than the male, places her

eggs singly on the leaves of apple,

cherry, hawthorn, oak, elm, poplar

and birch. They now and again

hatch ia mid June, but the

majority hatch in late July and

August. The caterpillars grow

but slowly ; the late hatched ones

I have found as late as the oOtli

of October, but the majority we

notice in Kent in September. The

caterpillars when mature reach

over 2 inclies in length, they are

very variable in colour, some are

green, others yellow, others dark

brown. They resemble a stick in

appearance. The colour of all

those I have found on apple and

cherry has been dark brown, those

ou hop, called " Hop Cats " in Kent, are always green
;
in all there

[\y. u. Hu,

FIG. 58.—LARVA OF PEPPER AND SALT MOTH.

Brown variety on fruit trees.
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are two pale, sometimes white, prominences on the ninth and twelfth

segments and traces of pale lines along the body.

Later in the year the similarity to the twigs is very marked and

even earlier, when the foliage is eaten, as is to be seen in the photo-

graph shown here (Fig. 58). In 1907 I found the larvae at Wye on

apple trees as late as the 2nd of November, at which date they and

all preceding ones had entered the soil to pupate.

Treatment.

AVJiere they occur in any numbers it is well to have tliem either

haml-picked or tlie trees sprayed with arsenate of lead. As a

constant feeder on apple and cherry we may expect tliat some day

it mav occur in undue numbers and call for definite treatment.

THE CLOUDED DRAB MOTH.
{Tamiocampa inccrta. Hufn.)

The caterpillar of this moth has been reported by Mr. Getting to^

have attacked his apples near Eoss. In his note he said: "It is

astonishing what holes the caterpillar can eat in the fruit."

FIG. 59.—LARVA OF Tivniocainpa incerta ox appi

\F. Edenden.

LEAF.

Later, Mr. (letting wrote me that he had only found the two-

actual caterpillars sent me, but that he had come across a good few
suspiciously eaten apples. " The first I sent I found actually eating

the apple " (2). This insect has also been sent from Kent, with a note

that it was harmful to the foliage of young trees.

The normal food plants of the caterpillars of the Clouded Drab
Moth {Tcvniocampa incerta) are sloe, willow and oak. Taschenbero-



Insects Injurious to the Apple. 67

records it feeding ou the elm and lime (1). The moth is pale leaden

grey, with three thin darker, wavy, transverse lines, and a broad dark

area between the second and third thin lines ; the hind wings are

\_F. Edenden.
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spring, and. may be easily collected at dusk by shaking the blossoms

over an open umbrella. They occur on the wing in JNIarch and

April, and a few straggle on into May.

The caterpillar is green, dotted with black, with a dorsal yellowish-

green line and two lateral lines of the same colour. They may be

found in May, June and just into July, and normally feed on the

leaves ; the habit of eating the fruit and occurring on apples appears

to be abnormal. "When mature they reach 1^ inch in length, and

then pupate in the soil. They are said to form a loose cocoon

of particles of earth, but the one sent by Mr. Getting changed to

deep rich brown pupa nakedly in the breeding cage.

The moths hatched out in February owing to their having been

kept in a warm laboratory.

It is also known as Tamiocaiiipa insiahilis. Esp.

This insect is common everywhere in Britain.

Eeferences.

(1) Taschenherg, E. L. ' Praktische Insekten-kimde.' Die Schmotterlinge.

Dritter Theil, p. 137 (1880).

(2) Theobald, F. V. Eeport on Economic Zoology for year ending April 1st,

1907, p. 25 (1907).

THE GREEN PUG MOTH.
(Chloroclystis Tcctangulata. Linn.)

Although little or nothing has been recorded concerning this

insect as an enemy of the apple it is nevertheless very harmful.

Carpenter (1) refers to it in Ireland, having noticed it on apple branches

sent from County Fermanagh. Mr. Jeffreys of Ashford many years

ago pointed out to me the importance of this insect to apple growers,

but no direct observations have been made on it, although it occurs

in small numbers all over the country. The damage is done by the

small caterpillars feeding in the buds and blossoms of the apple and

pear. They feed mainly upon the petals of the blossoms, but also

gnaw the strigs and even young leaves ; now and then one notices

some of the blossoms of the trusses spun together by this caterpillar,

and the work may casually be attributed to the Winter Moth unless

the culprits are carefully examined. It is also known as Eupitliecia

rectangulata.

Life-History and Habits.

The moth has a wing expanse of about f inch, the fore wings

are deep green with dark brown and grey bands, and the hind
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wings have also a similar greenish tinge. The abdomen is of

somewhat similar hue and crested, with two more or less darker

spots near the back. It appears in May, June and July. The

female places her eggs on the fruit trees and they remain there all

the winter. In spring the larvte appear and enter the opening buds.

The caterpillar is pale yellowish-green with a rusty-red line down
the back, the divisions between the

segments reddish and a line at the

sides of a yellowish-green. The dorsal

line varies in colour and size; some

have it broad, others narrow or almost

absent, sometimes it is dark green, at

others almost purple. These larvae

are most noticeable in April and May
and are all mature by early June.

They then fall to the ground and

pupate in a cocoon of earth. The pupa is deep red at the tail end,

the thorax and wing cases yellow, tinged with olive.

IF. E.

FIG. 63.—GREEN PUG MOTH
(Chloroclystis rectangulata).

TllEATMENT.

Early spraying arsenate of lead. The same spraying used for

Winter Moth should suffice. It may be pointed out that if these

caterpillars are in excess grease-banding need not be persisted in.

(1) Carpenter, G
Ireland during the year 1905

pt. 8, p. 331 (1908).

Eeference.

H. Injurious Insects and Other Animals observed in

Eco. Proc. Royal Dublin Society, vol. I.

THE CODLING MOTH.
{Carpoccvpsa 2)Oinonella. Linn.)

Everyone knows a maggoty apple and avoids it unless they can

get no other. Yqw people, except fruit-growers and gardeners, know
anything of the cause, however. The " maggot " is the caterpillar

of a small moth, one of the Carpocapsidcc, whose larvse live in fruits or

seeds. If we turn the Codling Maggot over on its back we shall see

that below are legs, these are of two kinds, the first six are horny

and pointed, and then in the middle of the body are four pairs which

are soft and fleshy " false legs," and there is another pair behind.

Thus the Codling Maggot is a true caterpillar, like that of the Cabbage

White Butterfly. It is very important for growers to notice this, as
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two other kinds of larvae occur in apple, one abundantly in this

country, namely, the Apple Sawfiy {Ho'plocamfa testudinea), and the

other the Apple Fruit FJy {Trypeta pomonella, Walsh), which occurs

in America. The former has more legs than the Codling Maggot

;

the latter has none.

The small Tineid Moth {Argijrestliia eonjv(jeUa, Zeller) also

attacks apples in Europe {vidc^ Bevetning om Skadeinsekter og

Plantesygdomme i Land-og Havebruget, 1905. By W. M. Schoyen,

pp. 22-23, 1906, Kristiania).

The damage the Codling Maggot causes is often very serious.

Frequently the crop has been almost ruined, especially in the cider-

growing districts of the western counties. Our choicest dessert

apples sufier just as much as the cooking and coarser kinds.

Years ago it seems to have been well

known, for in an old Dutch book published in

1645 (1) we find an account of it and also a

figure. Cato wrote on " Wormy Apples " in

his treatise on Agriculture, written nearly

200 years B.C. Year by year it has become

better known, and year by year it has spread

further and I'urther afield, until we now get

the Codling Moth in nearly all parts of the

world where apples are grown.

If we go to the market and examine

American, Canadian, Portuguese or Madeira

apples, we find them often badly damaged,

and also numbers of the live maggots in the

barrels, etc., they come over in. In this way

they have been spread I'rom country to country.

The Codling Moth has several relatives, all of which live in seeds or

fruit, one we find in the sweet chestnut {Garpocafna splendidana),

another in beech nuts {Carpocapsa grossana), another in euphorbia

seeds, the so-called "jumping beans," the movements of the caterpillar

within the seed causijig the seeds to jump into the air.

The appearance of the infested apples is too well known to need

description here, but is depicted in the photograph (Fig. &'i).
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CODLING JIOTH,

flK. //. llaiiiinond.

FIG. 65.

'UPA AND COCOON UNDER BARK.

tlie

very carefully to see the Codling Moth at this operation. The moth

first appears about the time the apple blossom commences to fall,

but in very small numbers. In size it is usually about ^ inch

across the expanded wings
;

the front wings are grey, with

numerous darker wavy trans-

verse lines and a metallic eye-

like spot at the corner ; the

hind pair are plain grey. Tlie

male can be told from the

female by the former having

a distinct short dark line on

the under surface of the front

wings. These moths are ex-

tremely pretty creatures when
seen in the light, the wings

having a satiny sheen. When
at rest the wings are closed up in roof-like manner over

abdomen. During daylight we find them resting under the leaves

and on the trunks of the trees. When in the latter position they

are very difficult to detect, especially if the trees are covered with

lichens and moss, ovvhig

to the colours of the wings

blending with those of

the tree. This protective

coloration in insects is

often very marked, much
more so than in the

insect we are dealing

with, and serves to pro-

tect them from the prying

eyes of birds and other

natural enemies.

The eggs (2) are placed

separately, as a rule, on

the sides of the fruit,

but now and again on

the leaves. Each egg is

a very thin, almost trans-

parent round body, resembling a fish scale and shining on the

fruit like a drop of dew. If we look at it under a microscope

we see it is beautifully sculptured, especially round the edge. So

GREATLY ENLARGED OVUM OF THE CODLING JIOT

(The actual size is smaller than a pin's head.)
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\_F. Edenden.

FIG. 67.—A CODLING MAGGOT IN APPLE.

transparent is it that we can observe

the little caterpillar being formed

inside.*

Only one egg as a rule is placed

on each apj)le, and as a single

female may lay over one hundred

eggs we see what great harm a

small number of these little moths

may do in a garden or orchard.

As soon as the little caterpillar

escapes out of its egg-shell it crawls

over the apple, and when it comes

to the " eye " it has reached the first

stage of its journey. During the

first week or ten days after the apple blossom has fallen, the separate

parts surrounding the eye (the calyx) remain pointing outwards, but

later on close up to some extent over the eye. In either case the

small larva can easily enter. At first it feeds upon the tissue of the

eye and then commences its passage deep into the pulp of the fruit.

Its first objective seems

to be the core, and during

its tunnelling operations

it forces its excrement

(called " frass ") out of

the small hole of entry

at the eye. Thus we can

detect a struck apple in

its early stages by the

wet brown matter oozing

from the top. Later on

tlie culprit forms a further

tunnel to the exterior,

opening as a large round

hole at the side, bottom

or even summit of the

fruit. From this opening

* The first full account of

the egg was given by Slinger-

lancl. Bull. 142. Cornell

University Agricultural Ex-
periment Station, U.S.A., fig. 6s.—apples attacked by codling maggot.

fig. 131, Jan. 1898.
^Sligl^tly reduced.)
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more wet frass is ejected, as long as the maggot remains within the

fruit. Some little while after this opening has been formed, the

mature stage of the larva is reached. The caterpillar is then about

h inch long, pale pinkish in colour, with a few scattered hairs and

brown head.

Sometimes the larva3 are creamy white, at others a deep pink.

This latter colour I \vA\e particularly noticed in those coming from

abroad.

The time has now come for leaving the fruit. This they do in

two ways : the majority

lower themselves to the

ground, if the fruit has

not fallen, others crawl

outof the ap|)le and down
the branches. Those that

fall to the ground re-

ascend the tree trunks,

and make their Avay

under the first shelter

they come to. If it is

in an old orchard they

crawl under the rough

bark, or the moss and

lichens growing upon the

trees ; if it is a young

orchard, or one kept

very clean, they get

under such protection

as the sacking used to

prevent the string, by

which the young trees

are held to stakes, from

cutting the bark, or

between the forks of the

branches.

In these sheltered spots the larva:; spin rough cocoons, often

mingled with wood chips when formed under the bark. The silken

cocoons are sometimes dusky white, sometimes brown. In these

cases the larvae cast their skin in the spring and change to chestnut-

brown pupfe, from which the moths ultimately hatch.

As a rule, we have only one generation of Codling Moth during

the year, but there may be two. For a long time there has been an

[ir. H. llaminond.

FIG. 69.—APPLES ATTACKED BY SCAB FUNGUS.

Often mistaken for insect damage.

(Half natural size.)
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idea that now and again there is a second brood in this country.

During 1906 I succeeded, under normal outdoor conditions, in

hatching out moths in August, which deposited eggs on apx3les out of

doors, the ova hatching in six days, and the maggots entered the

fruit at the base, not the eye. These larv* matured by the 10th of

October. Thus we have proof here of a second brood, just as happens

in parts of America. During the same year Mr. Getting sent me
Codling maggots from Eoss, found in the last week in September in

Cox's Orange Pippins. Many of these apples had been freshly

attacked, and Mr. Getting noticed that the entrance hole was either

at the side or base of the fruit. In warmer climates than ours there

may be even more than two broods in each season.

The larvie that form their cocoons in the autumn remain in the

same condition until spring, when they cliange to pupte a few weeks

before the moths emerge. But when they spin early in the year and

are going to give rise to a second generation, they pupate a few days

after the cocoons are completed.

Slingerland (2) gives the life of the caterpillar as varying from

twenty to thirty days. They take longer to mature with us, some
under observation took fifty days. Ormerod (5) states that they take

four weeks.

Natural Enemies.

It is during the winter that the numbers of this pest are reduced

by natural agencies. The Tits, especially the Blue and the Great Tit,

devour the larva', wrenching them out of the cocoons after breaking

off the sheltering bark beneath which they are hidden.

There are not nearly enough of these birds, however, to do

sufficient good, for year by year we get orchards and gardens

robbed of much of the fruit by this noxious yet interesting little

insect.

liecent reports of the benefit of parasites in connection with this

pest are of interest, but seem to be of no practical value.

Slingerland (2) records a number from America. The ova are

attacked by a minute hymenopteron, Trichogramma pretiosa (?), and
the larva3 also suffer from Ichneumon parasites, but the Codling Moth
persists in enormous numbers.

In Europe the parasite mentioned on p. 77 occurs in some
numbers.
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Peevextiox and Tkeatment.

We can, however, lessen their number ourselves very easily. To

accomplish this all we have to do is to tie a baud of hay or old cloth

around the trunk of the tree close to the ground about June. If we

examine the band in the winter we shall often hud it full of the

cocoons of the Codling Moth. These bauds can be burnt, and so very

great numbers of the pest may be destroyed. Several correspondents

have written staling that tbey have collected large numbers of the

maggots during the past few years by banding the trees, and that,

in consequence, the nuud)er of maggoty apples have been much
reduced. Old manure sacking is very suit-

able for this purpose.

A i'ew remain, having come down from

above, and will hatch out and lay their

eggs, these may be coped with by spraying

the trees with an arsenical poison directly

the blossom has fallen. The poison lodges

in the eye of the apple, and the first meal

the young caterpillar takes is arsenic, instead

of apple, and so it is killed.

This spraying should take place not later

than ten days after the blossom has been

shed. At the same time the fungicide

Bordeaux mixture may be used with the

arsenate of lead. The latter can now be

obtained in paste form (Swift's Arsenate of

Lead Paste), which is more convenient to use than the home-made
mixture.

This spraying must be done properly to be successful. As
fine a mist as possible must be thrown out, so that it penetrates

well into the calyx. A great deal depends upon the right time of

application. In a mixed orchard, it is of course impossible to do

this at one operation, owing to the various times of blooming. For

other reasons as well, it is thus advisable to grow only one or two

kinds of apples in each plantation.

Of the three arsenates used for this purpose, viz., Paris green,

London purple and arsenate of lead, there is no doubt that the

last-named is much the most potent. The following table (3)

may here be quoted showing the benefit derived from arsenical

spraying.

FIG. 70.—THE HAY-i:oPE BAN!

IN UPEUATIUX.

(Reduced from Dr. Trinilile'.s

picture.)
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A.

—

In America.

(Paris Green, \ lb. to

Paris Green, I lb. to .

J.. \ Arsenate of Lead (w€

Paris Green, I lb. to 50 galls, water

50 galls, water

(weaker solution)

Arsenate of Lead (stronger solution)

Unsprayed.....

Percentage of Fniit
Harvested.

61-65

43-46

74-98

82-50

43-67

t
63-04

51-33

81-68

81-45

49-09

/ Paris Green, \ lb. to 50 galls, water

Paris Green, ^ lb. to 50 galls, water

11.
(
Arsenate of Lead (single strength)

Arsenate of Lead (double strength)

\ Unsprayed.....

Percentage of Picked
Fruit Injured.

32

202

310
5-88

3-43

37-82

B.—At AVye.

intage of Fruit Injured
by Maggots.

f Paris Green, J lb. to 50 galls, water

III. Arsenate of Lead (normal) .

Unsprayed.....
t

37-5

20-5

62-5

29-7

15.5

71-5

Grimes' Golden Apple. Worcester Peari

The strength of the arsenical wash, used at Wye, was as follows

Acetate of Lead
Arsenate of Soda
Water

12 oz.

4 oz. (40-50 p.c.)

100 gallons.

Eecent experiments have shown that this wash was not then

recommended at sufficient strength for all purposes. The new
formula is given in the appendix.

A great deal of good may be done in grass orchards by keeping

pigs in them when the apples are falling, and some benefit has been

found from the presence of poultry. Trees should also be kept clean

by either using once every two or three years the lime and salt
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wash or caustic alkali wash, or if Mussel Scale is present the Woburn
wash in winter.

References.

(1) Goedacrdt, I. ' Metamorphosis et Historia Natnralis Insectorum ' (1662-

1667).

(2) Slimjerland, M. V. The Codling Moth. Bull. 142. Cornell University

Agricultural Experiment Station, U.S.A., p. 69 (1898).

(3) Theobald, F. V. Second Report on Economic Zoology (Brit. Mus.), p. 50

(1904).

(4) Theobald, F. V. Report on Economic Zoology for the year ending

April 1st, 1906, p. 21 (1906).

(g) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits ' (1898).

The Codling Moth Ichneumon.

(Ejyhudti's carhoitto'i/is. Zacli.)

This is a well-known European parasite of the Codling Moth and

is very common in some countries, notably in Spain. The female

searches for the cocoons which the grubs of the Codling Moth have

spun up under the bark of the trees, and by means of her long

ovipositor she punctures the cocoons and deposits an egg in the grub.

A female is believed to lay one hundred and fifty eggs, one in each

grub. The Ichneumon maggot on hatching from the egg feeds upon
the Codling Moth larva, pupates in its cocoon and eventually hatches

as a EpMaltes carhonarms.

The period from the egg to the hatching of the Ichneumon varies

from thirty-eight to forty-six days.

It is mentioned here on account of the great fuss that has been

made concerning it as a means of checking this apple maggot. It

was introduced from Spain into California some while ago by a

Mr. Compere. Mr. Froggatt found no trace of this parasite in the

Californian orchards, and he adds, "and I might state that I

have been unable to find any instance in which this Ichneumon
parasite has been found in any orchard."* Further he says :

" The
general opinion of all the apple growers with whom I talked is that

this parasite is a failure up to the present in California, and will not

make the least difference in their spraying work."*

It is pleasing to find both Mr. Froggatt and Mr. Lounsbury, who
have gone to see these various wonders, giving their sound and honest

version of these matters.

* Journal Dep. Agri. Victoria, vol. V., pt. 12, p. 717 (1908).
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The very glowing accounts so often given of the beneficent action

of introduced parasites is merely throwing back for years any possilile

advance that might be made in this interesting subject.

TORTRIX MOTHS ON THE APPLE.

(Torfriv ribcana, Hb. ; T. hcjjarana, ^icWiit ; Tortrix rosana, Lum.
;

T. iwdana, Sc. ; Sideria acliatana, Tab. ; Pyrodes rJieediclla,

Clerck. ; and Spilonofa ruljorana, Tr.)

The above are the chief kinds of Tortrix Moths which have been

sent to me as feeding on the apple.

Few of the Tortricidas are to be met with on the wing before

Tortri.

Torti-ix {Lozotiinkt) heparana Tortrix (Lozotwnia) rosaiu

June, but they go on appearing until August. The larvic are

very active and can usually be told by their curious sinuous back-

ward movements when they are touched ; they have the normal

number of legs, and can thus at once be told from the Winter Moth
lar\'ce. The foliage and blossom is devoured by them ; the former

they frequently roll up or nnite together with fine silken strands, and

the same is done with the blossom. In the young stages they feed

more freely, however, on the leaves, etc. The pupal stage is chiefly

passed in the tubes or spun-together leaves where they have been

feeding. The winter is mostly passed in the egg stage, but some

hibernate as small larv?e in cases of debris.
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Eeports of damage caused by these larvtc to fniit trees have been

received from the Duke of Northumberiand's, Alnwick ;
from nurseries

in Worcestershire, Cornwall and Somerset ; and from orchards in Kent,

Surrey, Cambridgeshire, Sussex, Eadnorshire and Devon.

No less than twelve species are to be found constantly at work on

fruit, and many more occur now and again. The following are the

most important ones on apple.

The Common Toi;tkix {Tortrix ribcana. Hb.).

The front wings are pale yellowish-brown, with dark brown

markings, one at the base of the wing, a central fascia which is

broader in the centre, its inner edge straight, also a small central

spot ; hind wings slaty-grey ; wing expanse f inch to a little more.

The moth appears towards the end of June and in July. The

caterpillar is dark olive-green with dark brown head and black spots

;

the sides yellowish-green, spots pale around their edges; slightly

hairy. They are to be found from May to June on a great variety of

trees and shrubs, especially apples and plums. When mature they

spin up amongst the leaves and change to reddish-brown pupre, in

which state they remain for two or three weeks.

Allied Toetrix {Tortri.r hqjamna. Schiff.).

Front wings pale dull reddish-brown and the markings dark red

brown, including a basal patch, a central area broadest in the middle,

with its inner edge rather angulated ; hind wings slaty-grey with a

yellowish fringe. Length | to nearly 1 inch. Appears on the

wing in June and July. The larva is bright green, with darker
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dorsal line and green head. The pupa is very similar to the former.

Specimens of both kept by myself pupated between the 19th of May
and the Gth of June.

Tortrix roscina. Linn.

Fore wing brownish-grey, much reticulated with dark brown, edge

of the basal patch very pronounced, swelling out to a dark spot on the

fold ; central band narrow at the costa, broad on the inner margin

;

central spot with a distinct line from its outer edge to the anal angle.

Appears in June and July. The caterpillar is dark olive-green

,ARV.« (A) WITH DAMAGED FRUITLET (C)

AND FOLIAGE (B).

with white spots and brown head. This very common insect is often

very harmful to young apple trees and also occurs on almost every

tree and shrub.

Fyrodcs {Hcmerosia) rhccdiclla. Clerck.

This little moth may often be seen in May flying in tlie sunshine

amongst the blossoms and leaves of apple and hawthorn, and

continues until June. The fore wings are dark smoky-brown, the

apical portion of the wings of a brownish-orange. Length a little

over I inch. It does not appear to do much damage although

apparently common.
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Sideria adiatana. Fab.

The moth appears in June and July. The wing expanse varies

from ^ inch to | inch ; the fore ^Yings are pale grey, with a

brown basal patch, a median brown area broken in the middle, thus

forming two spots, dusky apex and brick-dust red central spot ; the

hind wings uniformly grey.

FIG. 74.^T(jr,TI

A. Spilonota rohorai

JiOTHS.

B. Toi-trlx 2)odai,

It is found along hawthorn hedges in the south of England. It

was sent me twice from Surrey in 1897 feeding in abundance on

apple.

rREVENTIOX AXD TeEAT.AIEXT.

We, unfortunately, cannot prevent the Tortrix attack as we can

the Winter Moth, and at present we know of no treatment which is

likely to destroy the eggs.

We are bound to spray to kill the larva', and to be of any help

this must be done before the larva form those leaf-rolls or spin one

or two leaves together. About mid April seems to be the time when

we can catch most of these pests in the open, when they are small and

have done but little damage. Arsenate of lead has been found quite

successful, but two sprayings may be necessary, a second one in late

May for killing some of the last hatched caterpillars.

The ordinary spraying i'or A^'inter Moth destroys the Tortrices at

the same time.

Eeferexce.

(1) Theohald, F. V. Micro-Lepidopterous Larvae on Fruit Trees. Joiu'nal

S. E. Agri. Coll. No. 6, p. 13 (Dec. 1897).

G
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THE ALLIED BUD MOTH.
{Peiifhina {Aiitltlicmi) rarlcgaiia. Hb.)

This Tortrix Motli lives in a very similar way to the Ijud Moth.

The moth is about | inch in width of wing expanse. The front

wings have the basal two-tliirds Ijrownish-

black, the apical one-third clouded with

. grey towards the hind margin, there are

f^^ ^^^ also two or three black spots projecting

^^B^^fl^^^ from the edge of the central band. The

^^^B^^^^ moth appears in June and lays her eggs

i^jW on the leaf. The larv;e aie thick and

dark green with black spots, the head and

first segment being black. They occur in

early spring and may be found on the

apple, pear, and on hawthorn and sloe

in the hedgerows ( 1 and 2). The winter

is passed much in the same way as the Bud Moth, according to

liewstead (3).

Eeferexces.

(1) TJteohald, F. V. .Tonrnal S. E. Agri. College. No. 6, p. 13 (1897).

(2) TJieohald, F. V. First Report on Economic Zoology (Brit. Mus. N.H.),

p. 68 (1903).

(3) Kewstcad, B. Gardeners' Chronicle, p. 342, June 1901 and Journal Eoyal
Horticultural Society, vol. XXVI.

,
pt. 4, fig. 315.

AN "ANTITHESIA" AT UEST.

THE BUD MOTH.
(Jlcdi/a occUana. Fall.)

In certain years numerous inquiries are made during the summer
concerning the larvas of a small Tortricid Moth which damages the

buds of various fruit trees wlien they are bursting and for some time

after. These larva;, which are prevalent to a greater or less extent

every year, are mostly those of the Bud IMotli {Hedya ocellana, Fab.).

This fruit pest has long been known in Europe, KoUar (1) having

described its ravages as far back as 1857. Since that date little has

been added to our knowledge in Europe, but in 1896 Slingerland (2)

published a detailed account of its life-history. The accounts of

Kollar and Slingerland differ in some essential points, but the insect

they write about is undoubtedly the same. It is quite prol:)able that

both oljservers are right, the insect living in two ways. The Bud
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Moth not only occurs in Europe, but also upon the North American

Continent, both in Canada and the United States. The south of

England has been most affected by its presence, but it occurs in the

western, midland, and eastern counties. It has been especially re-

corded from Bournemouth. jMr, J. H. W. Best of Suckley, Worcester-

shire, tells me it is very harmful some years in his plantations.

Most fruit trees are subject to its ravages, but apple suffers to the

greatest extent.

Tlie presence of this iruit pest may be detected by the early

destruction of the developing buds, which on partly opening are seen

to be eaten and shrivelled and which soon turn brown ; these buds

will be found to contain a small reddish-brown caterpillar, the cause

of the injury. Later the damage is still more noticeable, the opening

leaf and blossom being spun together, for both leaf and blossom buds

are attacked. There may frequently be noticed a gummy appearance

on the opening leaflets. The larva enters the bud, if it has not

already burst, by eating down between the bracts, and there, as

described by Kollar, a drop of sap forms which tends to hold the bud

intact and to stop it from bursting ; in any case if it does open the

young leaves soon shrivel and turn brown. More usually, many
of the buds fully open, leaf and blossom appearing as usual, the

caterpillars later spinning the bunches of leaves and blossoms

into a mass with silk. These leaf nests frequently die right away

and turn brown in a very characteristic manner. Slingerland (4)

states that in America the larvu' also sometimes " burrow dovt'n the

stalk for two or three inches, causing it to die." This habit has not

so far been observed in England ; in all cases the larva boring down
the top shoots of apple and pear has proved to be that of one of the

rith ]\Ioths {cidc p. 92). When nearly mature the Bud Moth larva

forms more or less of a tube by rolling up a leaf and roughly lines it

with loose silk. The caterpillar at first only uses this tube as a

shelter from which it emerges to I'eed, gradually drawing tlie neigh-

bouring leaves together by silken cords. From observations made
during the last few years it seems that the larv?e feed mainly at

night.

LlFE-HlSTOliY AND HaBITS.

The Bud Moth is one of the family of TorfricUlw. In size i

varies from J- to f inch across the expanded wings. The front

wings are dark grey with a broad, greyish-white band across the

middle with greyish spots and streaks ; near the so-called anal

angle is a triangular dark spot and towards the tip a leaden-grey,

G 2
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eye-like spot with several black dots ; the posterior pair of wings are

grey. Much variation is seen in the colour of different specimens.

The moths are found on the wing in June and July at dark, and

they frequent orchards, gardens and lanes. The female deposits her

eggs at night, usually singly, but now and then in clusters, upon the

upper sides of the leaves. Kollar (2) states that they are placed at

the base of the leaf and fruit buds, and that they remain as ova

during the whole of the winter. Both Fletcher (3) and Slingerland

(4) found that the ova hatched in late summer and early autumn,

and that the winter is passed in the larval, not Qg(^, stage. This

seems to be the rule in this country, but I have

found such small larva- in spring that I am inclined

to fancy KoUar's statement is also correct (1).

Tlie eggs are flat and more or less round, trans-

parent, and resembling little specks of gum on the

leaves. When several are laid together they overlap

one another like the scales of a fish. In general

appearance they resemble the ova of the Codling

Moth, the outer edge being marked with well-defined

reticulation. The young larva can be seen developing

within the egg-shell, and as it matures gives the centre

of the egg a greenish hue. The e^^ stage lasts from

seven to ten days. On hatching from the eggs the

larvfe at once commence to feed on the under surface

of the leaves where they form little tubes of silk,

open at each end and attached to the leaves near the

mid rib. When feeding, the young larvte form a

small fine mass of webbing, beneath which they

shelter and go on feeding until the leaves are nearly

ripe. By then they are nearly half grown. Before

the leaves fall they repair to the base or axils of the

buds and winter there, enclosed in a small silken case

usually covered with algas and dirt, as inconspicuous bodies no

more than \ inch long; sometimes they may be found under a

dead butl scale. In these " winter houses " the larva:' are gi'cen.

When the buds commence to swell they leave the "houses" and
enter the buds, where they change to reddish-brown caterpillars

with black heads, dark first segment and legs. When still more
mature they become a pronounced reddish-brown. AVhen mature,

the caterpillars reach neariy i inch in length. At first they live

mainlj' in the buds in the spring, spinning the opening leaves and
blossoms together, but later they feed amongst - the open leaves.

FIG. 76. —WINTER
CASE OF BUD MOTH
CATEUPILLAR («).
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uniting tliem together with silk. When mature they pupate in a

tube of dead leaves.

The pupa is bright brown, with two rows of backwardly -projecting

spines on each segment.

One brood only occurs in Great Britain. The moth is very

common all over the south of England, but becomes rarer in the

north.

All fruit trees are attacked by this pest, but it is especially

apple and cherry that suffer in this country. It also occurs on the

sloe and plum, and has been recorded from the blackberry, whilst in

North America it also attacks the peach and quince.

Natueal Enemies.

Eive species of Ichneumon flies prey upon the caterpillars of this

moth in Europe, but none have been noticed in Great Britain. In

North America they also are preyed upon by three species of

Ichneumons. Amongst birds we find the Blue and Great Tits (Parus

coendeus and P. major) picking the larvte out of the buds and leaf

nests. The Sparrow also has been observed feeding upon them. A
large Sand-wasp, Odyncrus catskillensU, stores its nest with these

caterpillars in North America. None of these natural enemies,

unless it be the Paridce. or Tits, do much good in keeping down this

Bud Moth.

rREVEXTIOX AND TliEATMEXT.

As we know that the larvic feed upon the leafage in the late

summer we can, to a large extent, check the ravages of this pest

by arsenical spraying. Larv.e are always more easily destroyed

when young, and there is not the least doubt that spraying in the

late summer will kill them. There should be a second M'ashing in

the spring when the caterpillars are to some extent exposed, just

when the buds are bursting, and this may have to be followed by a

third dressing to kill those that escape when they are in their leaf

and blossom nests. Hand-picking may be resorted to in gardens

and nurseries and where single low trees are invaded, the leaf iiests

being easily seen and picked off by hand before the moths liave

emerged from the pupal stage.

Washing with caustic alkali wash does not seem to check this

pest, for trees so treated in the winter of 1902 suffered severely from

the Bud j\Ioth and also Pith ]\Ioth in the following year. Probably

the larval cases were hidden under the bud-bracts and in such places
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that the wash does not reach, the larval cases also protecting the

caterpillars within from the burning action of the wash.

References.

(1) Theobald, F. T'. Fu-st Report on Economic Zoology, p. 62 (1903).

(2) KoUar, 1'. Insects Injurious to Farmers, Gardeners and Foresters, p. 234

(1840).

(3) Fletcher, Dr. Report Department of Agriculture of Canada, 1891, p. 195

(1891).

(4) Slingcrland, T'. Bulletin 107. Agricultural Exp. Station, Cornell Uni-

versity Div. Ent. (1896).

THE LITTLE ERMINE MOTHS.
{Hyjwno incut Ula\

)

Inquiries concerning the Little Ermine jMoths which attack

apple trees and hawthorn hedges are some years very numerous.

There are three species found on fruit, two only are important, one

the Apple Ermine, the other the Hawthorn and Cherry Ermine.

The apple species was separated by Zeller and is known as

H. malinella, the hawthorn species is //. padclla, the name by which

our apple species has been previously recorded (2). The presence

of the Little Ermine Moth larva:- can readily be detected on account

of their web or nest-forming habits.

The Apple Little Ermine Moth.

{Hiiponomeuta malinella. Zell.)

The Small Ermine Moths or Hypono')nc%dida: , of which there are

seven species found in Great Britain, are easily known by the leaden-

grey or white front wings having small black spots spread over them,

and by the habit of their larvae living under a nest of silk. Three

species attack fruit, namtdy, H. rnalineUa, Zell., H. evonijinclla, L.,

Don, and H. ixi.ddla, L. The former is known as a iruit tree

pest attacking the apj)le ; it has been recorded, however, as

H. padclla, which it closely resembles. H. [nidclla feeds on haw-

thorn, and in France on plum and cheriy ; in Italy on plum..

Although this last species is s;iid to be found on apple, the nest made
by the larv.ie on hawthorn in this country certainly differs from that

made on apple, being ]auch looser. 'J'lie form on the apple was

named inalirofclla by Stainton (4), but was apparently sunk as a
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synonym of i^adcUa by him later. Zeller described the apple form

of Europe as malindUi. It lias not been generally recognised in

[;•'. Edenileii.

FIG. 77.—TENT OF THE CHEKRY AN1> KUONYMUS LITTLE EKMINE :\IOTH {Jlnponoineilta evinuniiclla).

(Half natiinil size.)

England. H. padl (Zeller) is apparently the same as H. cvomjmclla,

L. ; it only occasionally does any harm, its normal food plants
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being the 1.)ird-clieny {Primus j:>«(i«s) and euonymus. It has

been sent to me on more than one occasion from cultivated cherries

in Kent and also from apple. Whitehead (3) says it is the species

most usually met with in the north of England. H. paddla often

does much harm to hawthorn hedges, frequently quite defoliating

them. In Italy it attacks the plum, being known as " tignola del

pruno "
; in France, cherry, plum and grapes. It also attacks the

cherry in England.

The apple pest {H. nialineUa) was most troublesome in 1865,

1877 and 1880. Whole orchards were entirely devastated in the

two first-named years, the foliage being as bare as in midwinter.

Such an attack not only ruins the year's crop, but so harms the trees

that they do not bear crops for some subsequent seasons.

Life-History and Habits.

The life-history seems to have been confused in describing this

pest with that of H. padcUa (2). The fact that the same species was

thought to attack both haw-

thorn and apple probably is

the cause of this.

The apple species (1) is

smaller than that found on

the hawthorn, measuring

about 17 mm. ; the head is

white and also the palpi

;

the thorax is snowy-white

with black spots, as also

are the fore wings, which

have about twenty small

l)lack spots, the cilia a

similar colour to the wings

;

posterior wings grey, the

fringe uniformly grey, thus

differing from H. padella,

in which the fringe of the

posterior wings is pale grey

or white with grey apex.

It is found widely over

England, and Carpenter lecords it from Ireland.

The moth appears in July and August. The earliest record I have of

it is the 4th of July and the latest the 10th of August. Whitehead (3)

says " they appear towards the end of Juno." I have never observed

\_F. Edenden.

/S.—LITTLE APPLE EU3IINE {H. malinellct).

A, cocoons ill leaf nest ; B, adult.
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them as early as this. Specimens sent by Mr. Bear were taken on the

!^nd of August. Mr. Bear sent quite a new observation, namely, that

when the moths were disturbed he found they fell to the ground with

folded wings and could be easily caught. As in all this genus, the

female deposits her eggs on small twigs, in circular patches about one

and a half lines in diameter ; these egg-masses are then covered over

with a glutinous substance which is at first yellow, but which

gradually becomes brown, until they resemble the colour of the bark

upon which they are situated. They are laid in groups of fifty to

eighty; they are placed in rows which overlap one another like tiles

on the roof of a house. These eggs hatch in the autumn and the

minute larv?e remain under this case now composed of a glutinous

.substance and debris of egg-slKjlls. As many as two to six dozen

larvpe form each group and

there they remain all through

the winter. They are at first

of a pale yellow colour with

black head and dark succeeding

segment and vary in length

from one-half to two-thirds of

a line. As soon as the buds

begin to burst these little larvie

escape from the nest and enter

the expanding buds and can

then be easily found. In May
they seem to disappear, but ap-

parently have mined their way
into the soft parenchymatous

tissue of the leaves, leaving the ep:

period they are said to cause the leaves to become red in patches

later to become brown, owing to their tunnelling into them. As a

rule about a dozen occur in each group on the leaves. As soon as the

miners are sufficiently strong they leave the protection of the leaves

and feed openly upon them. They may also be found in the developing

calyces of the blossoms, and feed likewise upon them. At first they

retain their yellow colour, but after becoming free they gradually be-

come a dirty ashy-grey spotted with black, and later the ground colour

becomes dull yellowish leaden-grey with more prominent black spots.

Soon after they vacate the blossoms and young leaves they become

gregarious and live for the rest of their larval existence beneath a

nest of grey silk spun at first between the folds of a leaf or leaves

and later between the twigs. The small leaf nests are found in May.

[Horace Knight.

79.—OVA OF IlijiJonomeuta maUnella.

(Natural size and enlarged.)

)idermis untouched. During this

and
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One or both of the leaves hetween which they shelter becomes

skeletonised and the appearance is then very marked. Tjy June they

make large nests and are nearly mature, and towards the end of the

month they spin delicate cocoons often side by side in the nest in
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whieli the larvce pupate aud from which the moths appear in -Tuly and

August. The pupal stage lasts about two weeks.

Marchal (5) also records this species as a pest to almonds in France.

The Hawthorn and Cherry Little Ermine.

{Htjlionomciiiii piiildUi. L.

)

This small Ermine Moth feeds normally on hawthorn, often (piite

defoliating the hedgerows. It also attacks cherry and plum. It is

somewhat larger than the apple-feeding mdUnclJa, and differs in

having the fringe of the anterior wings ash-coloured ahove, perfectly

white lielow, without any dusky spot.

It measures about 22 mm. across the open wings. The head,

autenuie, and palpi white ; the fore wings white or grey, variable in

colour, with three lines of black dots, two of which are close and

parallel to the interior margin, the third along the anterior edge, with

other black dots near the fringe ; the wings ash-grey below, about the

same colour as the upper surface of the inferior wings. A few black

spots on the thorax.

They appear in July and August.

The life-history is very similar to that of the preceding. The

larva is of a dirty whitish-yellow colour, with black head, and two

dark spots on the first segment, forming the thoracic shield, and

another the anal plate ; thoracic legs black. A median dusky line

is present along the back, and on each side two rows of eleven

round spots, brown in colour and slightly hairy.

The pupa is yellow in the middle, brownish-black apically, and

the same colour on the wing cases. They live and pupate much as

in the former species, but the cocoons are much thinner, so much so

that the pupa can be seen within, whilst in H. malinclla they are

densely white, compact and opaque. They are placed differently

also ; for in malinclla they are in group-like packets, in this species

they are never found in groups, but are more or less isolated, nor

is the tent nearly so compact as in the apple-feeding species.

I'kevention and Ee.medies.

Washing with arsenates has but little effect upon these pests,

owing to their feeding between the silken nests, which protect the

leaves from contact with the wash, but it nevertheless does some

good, especially where arsenate of lead is used. Whether spraying

with caustic alkali wash in winter would kill the young larvte is
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also doubtful, if used at the strength generally employed, but it can

be used at double that strength on dormant wood, even if 98 per cent,

strengtli of commercial caustic soda is used. The stronger solution

would, I feel sure, destroy the glutinous cover over the young cater-

pillars. General observations have tended to confirm this view. The

tents sliould always be collected as soon as they are seen forming,

and burnt with their complement of larvfe, or collected and put in

pails of quicklime. Those high up may be cut off with long-handled

shears, such as are used for tree trimming.

The species on hawthorn hedges may be destroyed on a large

scale by beating the hedges with supple sticks, and treading on the

caterjDillars as they fall down, or with lighted torches.

Natural Ekemies.

The Little Ermine Moth caterpillars are preyed upon by Starlings,

which greedily devour them, and I have bred an Ichneumon in

numbers from specimens collected in Kent.

Eeferences,

(1) Thcohahh F. V. Second Eeport on Economic Zoology (Brit. Mus., N.H.),
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(3) Whitehead, Sir C. Report on Insects Injurious to Fruit Crops, p. 68

(1886).
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Agricole. No. 4. p. 17 (1902).

THE PITH MOTHS.

(Blastodavna heUcrella, Dup., and Bhistodacna vinolentdla,

Herr-Schaff.)

The Pith Moths are small Tineid moths whose larvo3 cause a good
deal of harm to apple trees. The damage done is particularly notice-

able in nursery stock, but bush apples are affected in the orchards.

The larvae tunnel into the buds, spurs and shoots, and kill them. The
leaves and blossom Hag, then gradually turn brown and die. The
dead parts may remain on the trees some time or they may fall off.

Buds are killed in late autumn and winter. The attack of the Pith

Moth larva' may at once be told from that of the Bud Moth by the



Insects Injurious to the Apple. 93

absence of spun together leaves and blossom and by the whole mass

dying back. Very similar effects are produced by canker. It has

also been reported attacking pears (1). It is a widespread pest,

having been recorded from Worcestershire, Herefordshire, Gloucester-

shire, Cambridgeshire, Bournemouth, Sussex (Hailsham and Pole-

gate), Surrey and Kent (1), and in Ireland it is recorded by Carpenter

(6) from Donnybrook.

AND Habits.

expanse of a little less than

LlFE-HlST(»EV

The moth of vinolcntcUa has a win'

h inch ; the front wings may be almost

entirely black, or may be marked with

dark brown, and rusty brown ; the inner

margin of the fore wings is white to

beyond the middle, where an irregular

faint oblique white bar proceeds to the

tip of the wing, and two branch'^^s from

this intersect the black apical portion.

The hind wings are grey and densely

fringed; the head black. Carpenter (6)

says the true Lavcrna afra, Haworth, is

characterised by a white head, and that

the black-headed form is B. ('molcnielUi

.

The specimens I have bred have had

both black and white heads. The white-

headed species is B. luilcreUa* The

moths appear in July and on into

August. The egg stage is unknown.

The larva^ hatch in late summer ami

feed first of all on the leaves, later they

bore into a bud, and still later under

the rind of a spur or shoot near a bud and remain there all the

winter. Their presence can be detected by a small round hole near

the bud and a brown blister-like patch where they have been

working. In spring they tunnel up the shoot, which if broken off

will be found to contain the Pith Moth caterpillar or pupa, usually

situated near the apex of a shoot.

The larva is dull reddish-brown with a deep brown head and

* The white-headed species common in Kent is B. liellerella, Dup. ; the

black-headed species is B. vinolentella, H. S. (rave in Kent and Worcester).

The species I originally referred the Pith Moth to—Laverna afra, Stainton,

following Miss Ormerod—is the black-headed B. putriijenella of Zellev.

FIG. 81.—PITH MOTH AND DAMAGED
SPUR (B. hellerella).

(Natural size.)
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first segment; the other segments show more or loss traces of pale

brown spots, four in a row on tlie second and tliird segments and

KK;. b-2.^Al'PI,E Sin HIT ATTACKEIi BY I'lTH MiiTH.

(Eight hand spur sliowing fla.sging.)

four placed in a quadrangle on the remaining segments. The two

anterior segments have two lateral spots and the remainder a single

lateral spot. The a])ex is deep brown. AVhen mature they reach

.\ inch in length and then pupate

near the ajiex of the shoot they

liave tunnelled. They reach their

full-fed stage during the last two

weeks in June. If the dead

shoots are picked off, the moths

can lie easily bred. They are

very active, running and flying

readily.

The pupa is of an ochraceous

liue ; the head and front of the

thorax and tip of the body

mahogany red. It is cylindrical in form and about \ inch long.

On the ventral surface of the penultimate segment are two Wunt

FIG. S3.

PITH MOTH {Bla>it(Klaci,

[H. Kmghf.
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processes separate and (Uvergiuu; outwards, liairy at their

the eyes are black and the wing cases and legs long, the

pointed. This stage lasts

from two to three weeks,

the moths emerging from

the end of June into mid

August. The pupre may
sometimes be seen project-

ing from the dead shoot.

Now and again the red

larvie leave the shoots

and pupate amongst the

dead leaves. TJie minute

differences of the larvte

and pupffi of the two

species have not yet been

made out.

Mr. W. Bear says the

attack becomes evident at

Hailsham in May (3).

Peeventiye Measures.

It is quite oln'ious that

there can be no remedy

for this pest, but we can

do much in the way of pre-

vention by hand-picking

the dead shoots before the

moths emerge in June.

apices
;

former

-WINTER STAGE OF PITII MOTH
BLISTERS AND HOLES.

[/<'. FAenden.

, SHOWING

This can only be done, of course, where

small trees are attacked, and it usually happens that it is only on

such trees that the attack takes place, but I have known large

bush trees attacked. The larvre may be killed by cutting off

attacked parts in winter, easily told by the characters previously

given {vide Fig. 84).

Late spraying with arsenate of lead might prove beneficial, as it

would kill the young larvae, which seem to feed first of all on tlie

leaves. Of course, care must be taken in regard to the fruit. The

trees should be washed as soon as the fruit is harvested ; a heavy

spraying should be given.

The time to spray therefore must depend on the variety of apple

concerned. This is certainly worth giving a fair trial, as beyond
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hand-picking we can do nothing to check the increase of this pest,,

so noticeable during the past few years.

Some varieties seem more liable to it than others. Mr. Smith of

Linton found that Worcester Pearmains were attacked, but not the

alternate rows of Lord Derby (4).

Eeferences.

(1) Theobald, F. V. First Eeport on Economic Zoology (Brit. Mus. N.H.),,

p. 68 (1903).

(2) Theobald, F. V. Second Eeport on Economic Zoology (Brit. Mus. N.H.),

pp. 35 and 108 (1904).

(3) Theobald, F. V. Eeport on Economic Zoology for tlie year ending

April 1st, 1905, p. 14 (1905).

(4) Theobald, F. V. Eeport on Economic Zoology for the year ending

April 1st, 1907, p. 26 (1907).

(5) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush

Fruits,' p. 275 (1898).

(6) Carpenter, G. H. Injurious Insects and Other Animals observed in Ireland

in 1905. Ec. Pro. Eoyal Dublin Soc, vol. I., pt. 8, p. 333 (1906).

THE APPLE LEAF MINER.

(Lt/oiictia ckrclidhi. Linn.)

This Apple Leaf Miner was unusually prevalent in 1903 and, in

a few cases reported, damaged the foliage of dwarf apple trees very

considerably. In one instance the attack was personally investigated

in Huntingdonshire and every leaf on two trees was found to be-

tenanted by the larvii? of this minute Tineid.

The leaves which were attacked had more or less shrivelled, and

many had died away in August, the trees thus receiving a serious-

check, as the sap was still flowing freely. This insect also appeared

in plenty in my own garden at Wye, wdiich enabled me to keep it

more or less under observation.

The presence of this leaf miner is easily told by the long, sinuoua

tunnels caused by the larvie burrowing in the leaves. As a rule, a

single tunnel occurs only on each leaf, but where the damage has

been noticed, as many as four have been present, the greater part

of the chlorophyll being thus destroyed.

This moth occurs in most parts of England ; it has been especially

recorded from Cambridgeshire, Huntingdonshire, Middlesex, Surrey,,

Kent, and from Bristol, Darlington, Manchester, and various parts

of Yorkshire.

I do not know of any previous record of its doing any appreciable-
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amount of damage to fruit foliage, but it has frequently been .sent

since.

As will be seen from what we know at present of its life-liistory,

there is no vulnerable point at which we can direct our energies

when it increases sufficiently to become a pest.

LlFE-HlSTOKY AND HaBITS.

Tlie moth appears in April, June, August and September and

again in November. It is about -^ inch across the expanded wings
;

the front wings are narrow and lanceolate, brownish-white, with a long

FIG. 85.—THE APPLE LEAP MINER {Lyonelia derchella).

I, cocoon, seen at A ; 11, larval mine.

brown line beyond the middle with a narrow fuscous fascia and three

fuscous streaks, at the apex is a prominent black spot, the fringe is

brownish-grey and so are the hind wings and their fringes. Some
specimens have the fore wings almost bronzy, especially after death,

the colours quickly darkening ; the abdomen is clothed with shiny

steely scales and the dusky antennas are long and slender, the legs

are shiny brown with pale tarsal bands and the hind legs have

prominent tibial spurs.

The females (and possibly the males) hibernate in crevices, under

rubbish, especially where they can keep dry. Some were found in
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midwinter in box hedges in my garden. The first sign of larval life

may be noticed in JNIay. The female as a rule deposits one minute

egg on each apple leaf or sometimes cherry leaf In (at present) an

unknown period the larva hatches and bores into the leaf and there

forms a twisted and serpentine tunnel (Fig. 85) in the leaf, feeding

upon the soft parenchyma. Although I have been unable to note

the eo-g it is evidently laid upon, not in, the leaf, as a minute hole

can often be seen at one end of the tunnel through which the larva

has doubtless entered. The larva gradually enlarges this tunnel

as it grows ; at its end it is usually IJ mm. aeross. The tunnel

may be brown, black or grey, the larger end usually showing

a median line of dark " frass." Inside this tunnel will be found

the green caterpillar varying from pale to deep apple-green. It

reaches when full thrown 6 mm. in length ; the segments are

\ Horace Knight.

FIG. 80.—APPLE LEAF MINER {LyonetUt clerckella).

deeply constricted and more or less rounded ; the head is dark,

and there are two dark patches on the first segment and also a hair

on each segment. In general form the larva is flattened. The six

jointed-legs are brown and the eight prolegs also brown to almost

black. Larval life seems variable, for some were mature four weeks

after the first signs of the tunnels were noticed, others not until five

weeks. The larva can be seen in its tunnel by holding the leaf

against the light. They fit in so closely that they can scarcely move

towards the end of their growth.

When mature they leave the leaf by eating their way out of the

gallery and crawl about upon the leaves for a short time. Usually

in a few hours they commence to spin a cocoon on the leaf These

cocoons are generally spun on the under side of the leaves but

may occur on the upper side, the latter only when they settle
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upon small or curved leaves. Very often the cocoon is spun on
the leaf in which the larva has tunnelled, or it may be on a fresh

leaf. This case is formed of very fine shiny white silk, and is made
in well-formed examples, as follows : a thick strand extending

from one branch vein to another on each side, usually parallel and
about 5 mm. apart. The length of these lateral strands depends

upon tlie distance of the ribs apart. I have measured some 30 mm.
long. The cocoon is spun between these and attached to them by
another strand of silk on each side. The cocoon itself is cylindrical

and open at each end. They may also occur with the threads

running from the mid rib to the edge of the leaf. The pupa is

pale apple-green, the front fawn-coloured and also the wing cases.

The third segment of the abdomen has a large apical yellow

patch, and the base of the fourth is also yellow, the venter pale

green, with the tips of the leg cases black, also the eyes. It is

formed a few days after the larva has commenced to build the nest.

It is notched in front, and behind the antenna! cases stick out as

two prominences. The leg cases and wing cases are long and pro-

minent, and there are black marks noticeable at the apices of all the

legs. The pupa is 3-5 mm. long.

The pupal stage lasts from ten to twenty days. The larvae found

in April give rise to a brood of moths in June and July. These lay

their eggs again, and we find the larvas occurring in July and
beginning of August. They mature and give rise to a third brood

in September and October. This latter brood of moths hibernate,

but those that occur early in September, may lay eggs and produce

another generation of larv?e which mature in the middle of October

and join in hibernating with the late-hatched previous broo<l.

Prevention and Tkeatment.

It is extremely difficult to say what to do in such an attack, but

fortunately it is usually limited to a few trees, and these usually

pyramids and espaliers, where hand-picking can be carried out. The
whole life seems to he spent on the tree in a protected condition,

the only time the larvte are free being when they leave the tunnels

and commence to spin. They then take no food, and as they hatch

out irregularly, two broods even overlapping, nothing can be done
to destroy them. All we can do seems to be the rather drastic

measure of destroying all the leafage in September by means of a

strong arsenical wash and so killing the larva* and pupas, or constant

spraying with paraffin emulsion in the spring to prevent egg-laying.

It is certainly worth while to hand-pick trees that are attacked

H 2
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constantly, so as to exterminate the moth, which may occur under

certain conditions in dangerous numbers. This is especially to l)e

borne in mind by growers, for we can hold out less hope of com-

bating this insect than the Pear Midge, which still to some extent

baffles treatment and yet has a distinct period in its existence when

we should be able to destroy it.

In examining specimens sent from Huntingdonshire I found

many of the larvas dead in their galleries. Each of the dead ones

contained the larva of a Chalcid which had destroyed it. These

natural enemies, unfortunately, did not hatch out.

Reference.

(1) Theobald, F. V. Second Report on Economic Zoology (Brit. Mus. N.H.)

p. 37 (1904).

THE WILD CRAB LEAF MINER.

{Nepticuhi nulldid. Sta.)

This small mining Tineid Moth was reported from Kent as being

very abundant on apple trees in the autumn of 1906 (2). In one

case nearly every leaf was found to be mined in early October.

Many of the leaves had fallen in the latter part of September owing

to this little insect's depredations. At this time of year, the damage

is, of course, not serious, but the loss must, to some extent, check the

final annual growth, especially in certain young trees.

The mine caused by the larva is very characteristic. It starts

as a small, thin, sinuous tunnel, which gradually swells out into a

blister-like area, at first green, and then becoming yellowish-green.

Stainton (1) who gave an excellent account of this moth, describes

the mine as greenish-orange. None were seen of those sent in which

any orange tone appeared, but the identification is beyond doubt.

One very noticeable feature is that the track of the larva is marked

by a dark, sinuous line of black excrement.

As many as six mines were frequently seen on one leaf. All

varieties of apples seemed to be affected but Cox's Orange Pippin

;

no trace could be found on any of the latter, although they were

^rowing amongst attacked trees and the leaves were still firm. The

early maturing of the leaves may have something to do with this.

Should this moth continue in abundance in the following year

after an autumnal attack, it might cause a good deal of harm, as the

first brood attacks the leaves early in July.
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The distribution is very wide in England, specimens having been

reported from Devonshire up to Yorkshire. I believe it occurs in

Scotland, and Stainton records it from Dublin.

It is now, just as mentioned by Stainton in 1855, very common
in the London district. In 1887 it -was quite harmful at Kingston-

on-Thames.

Life-History and Habits.

The moth appears towards the end of May. The female places

her eggs on the underside of the leaves, in most cases close to the

mid rib, from which area the mine first commences. Now and again

it is placed on other parts of the leaf.

In colour, the moth has almost black anterior wings, with a

bright pale (almost wliite) band across each on the apical half; the

'' ,.-.-.<•"''
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years not until the middle of the month, and these produce the

larvpe which make the mines seen in September and October.

In the autumn of 1906 the second brood of larvte had matured

mostly by the second week in October, but a few were found in the

leaves as late as the 4th of November.

They winter in the pupal stage in crevices on the trees, around

the buds, etc., and in any convenient shelter.

It was said by Stainton (1) to be common on the wild apples in

the hedgerows. In this way invasion can always come to an orchard.

Fortunately, wild apples are scarce. It has also been observed on

FIG. 88.—APPLE LEAl- >riNKK (Xfjiticiild iiUthUa).

A, larva ; B, cocf 0:1 ;
»', mined leaf.

the medlar and quince, but so fur not on hawthorn. A number of

the larvpe were found dead in the mines in the autumn. The cause

of this could not be traced.

Treatment.

As far as can be seen at present the treatment for these Apple

Leaf Miners is somewhat difficult, but it is possible that a good

dressing of lime wash would so coat the little cocoons that the early

brood of moths could not escape from the cocoons.

In nurseries it is advisable to hand-pick any mined leaves in

July, before the escape of the larvte.
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IIeferences.

(1) Stainton, H. T. 'Natural History of the Tineina,' vol. I., pp. 20«~214.

PI. v., Fig 3 (1855).

(2) Theobald, F. V. Report on Economic Zoology for the year ending
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THE APPLE LEAF-BLISTER MOTH.

{Ornix pciiolella. Sta.)

Amongst several specimens of apple leaves sent dnring the year

1907 damaged by mining larva?, some were found to be attacked

by the little Tineid known as O^mix petiolcUa. The mine formed by

this species is a rough blotch, like that of the nut species (Fig. 201),

Horace Kni<jht.

petiolella.

and is on the upper surface of the leaf. The larva found in these

blisters is greyish-green to olive green in colour, the third to tenth

segments have six pale spots, four in a row in front and two behind

;

from these arise short stiff hairs. In length, the larvte may reach

7
' 5 mm. They are found in June and again in September. When

mature the larva leaves the blister and spins the two sides of the

leaf together, which forms a nest over h inch in length (Stainton

(2) says an inch) ; within this the larva, which finally assumes an

orange-yellow hue, spins a dull yellowish cocoon.

The moth first appears in May. Its wing expanse is from 10

to 12 mm. The front wings are deep brownish-grey ; on the costa

are seven or eight white patches, and on the inner edge also are

some whitish markings ; the fringe has two external thin black lines

from the costa to the anal angle. Posterior wings grey with long
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grey cilia. Thorax spotted white and grey. Abdomen deep grey;

apex ochreous ; legs grey and white scaled.

The moths fly towards evening ; very few are seen in May, but

in the late summer the second brood is quite abundant in some

trees. It does not, however, seem to do much harm (1).

References.

(1) Theobald, F. V. Eeport on Economic Zoology for the year ending

April 1st, 1907, p. 27 (1907).

(2) Stainton, H. T. ' Natural History of the Tineina,' vol. VIII., pp. 235-242

(1864).

THE APPLE BLOSSOM WEEVIL.
(A'idlwnoimis 2^omorurn. Linn.)

In cold and unfavourable weather, when the flow of sap to the

developing apple blossom buds is checked, and their opening

retarded, much damage is often wrought by the larvae of a small

weevil, known as the Apple Blossom Weevil, the Anthonomus

pomorum of Linnanis. This pest has been known for a con-

siderable number of years as an insect injurious to the apple.

Mr. Knight, in his ' Treatise on the Culture of the Apple and

Pear,' published in 1801, refers to this weevil as being particularly

" fatal to a larger proportion of the blossom, when the time of its

expansion has been preceded by hot and dry weather." Kollar (1)

also refers at length to this pest. Not only is the apple blossom

attacked by this species of weevil, but the pear also. Canon Fowler

(2) in his work on beetles, says it is " apparently uncommon in the

London district, Kent and Surrey." This statement is, however,

far from correct ; for, in Kent it is a terrible pest, and it is nearly as

bad in parts of Surrey (10). This weevil is also very harmful in

Worcestershire (11).

Life-History and Habits.

As soon as the first warm days of spring come, the beetles leave

their winter shelter, and, after being fertilised by the male, are

ready to lay their eggs. The ova, which are white oval bodies, are

desposited in the blossom buds before they open. How the females

reach the buds is still an undecided question. They are provided

with wings, but they seldom, it appears, make use of them. Kollar

says, " nor are they seen flying from branch to branch." White-
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liead (3) states that they " iiy and crawl " to the branches. Curtis (4)

Avers that " the females will not readily fly," but that " the males

are seen on sunny mornings flying among the trees in search of the

females, who generally are crawling over the branches." Mr. White-

head (5) again in his pamphlet states that " the female by flying or

crawling finds its way to the blossom buds." The males are often

taken on the wing, but seldom females, although tlie orchards are

teeming with this beetle. The adults are extremely timid and fall

at the least vibration. Of those fallen upon the ground, very few

crawl up the trunk so as to regain the branches. Now what becomes

of the others unless they fly back

to the tree or to other trees ?

Although the females do not readily

take wing, yet they undoubtedly

do fly from the ground into the

branches, especially on warm,

•sunny days. I am sure that the

females fly more than we imagine.

In any case the recommended

.grease - banding will not catch

them, which it might do if they

crawled up the trunks of the trees

<as has been averred by some

people, not naturalists. Copula-

tion undoubtedly takes place upon

the branches. The female deposits

her eggs in the blossom buds before

they open. As soon as the blossom

commences to expand she leaves

off ovipositing, as the larvffi could

not live in an open blossom. Thus

it will be seen that cold, damp weather, in spring, especially

nights with frost, keeping back the buds, extends over a greater

length of time the egg-laying period of the female. A single ovum

is deposited in each blossom, but several possibly in a blossom bud.

The act of oviposition takes some time, usually at least three-

quarters of an hour, so that a single female cannot lay very many

€ggs if the blossom buds expand rapidly, as they do in fine, warm

weather. Oviposition continues for two weeks, about fifty eggs being

laid. Mr. Whitehead says 15 to 20 eggs. I have often taken

females which by dissection have shown 50 and even 60 ova in

them. If we watch a female we shall see her wandering about upon

K,n,jht.

90.—APPLE BLOSSOM WEEVIL

(Anthonomus pomonun).
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the various buds, and at last, settling upon one in particular, she

commences to bore a hole into it by means of her long proboscis.

When she has reached the centre of the bud, a cavity is formed

by means of her spatulate rostrum. Then reversing her position,,

she lays an egg in the hole, and again turns round and pushes it

far into the cavity with her snout. The aperture thus formed is very

minute, and cannot easily be seen with a lens. The hole is afterwards

closed up liy the female with saliva, a similar habit to that which

we see in the Corn Weevil {C(flandra granaria). In from five to

seven days these ova hatch into small, white, footless maggots,

which at once conuiience to feed upon the stamens and other

internal parts of the blossom, and later on even upon the receptacle.

They rarely touch tlie ovary. The blossom commences to expand,,

but the petals seldom completely open. The growth suddenly

ceases, the petals which form a kind of brown cap over the

receptacle, shrivel up and die, presenting a scorched appearance.

On this account the disease is spoken of as "capped blossom." On
opening one of these diseased-looking blossoms there will be found

a small, white, maggot lying in the centre. At first this foot-

less maggot is a pure white grub with a dark brown head. As
in all the weevils, the larva lies in a curved position ; by degrees

it assumes a creamy colour, and the skin becomes more and more

wrinkled. The spiracles are dark brown, and there are a number
of scattered hairs over the body; on the ventral surface are some

pointed tubercles, by means of which the larva can move in the

cavity of the blossom. When fall-grown the larva is -f„
inch in

length, having reached maturity in from ten days to two weeks.

The period of larval life is, however, very variable, some may reach

the full-fed state in about eight days, others taking three weeks,,

this variation depending entirely upon the weather. On the larva

reaching maturity it casts its skin and assumes the pupal state,

still inside the blossom, which is now practically dead. The pupa
is pale yellowish-brown, and wdth the various parts of the imago

marked out upon it, the long proboscis Ijeing particularly noticeable,

folded under the head and lying between the leg cases. The pupa,

which is slightly smaller than the larva, hatches in from seven to

ten days. The eyes, which are clearly seen, are black in colour,

contrasting strongly with the rest of the ))ody.

Soon after the adult beetle has come forth from the pupa case

it commences to eat its way out of the dead, brown blossom, leaving

behind a round hole, from which it has made its exit. The weevil

rests for a short time, some five or six hours, and then it commences
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to feed upon the leaves of the apple for the rest of the summer
months. Some naturalists say they do not eat the leaves but exist

upon the adipose tissue stored up in their body. About the middle

of the autumn they look about for some shelter in which to hibernate

during the winter months, such, for instance, as under the rough

bark of the trees, beneath stones and any rubbish on the ground

;

from where they will come forth in the following spring ready to

attack the blossom again.

The adult beetle (Fig. 90) is described as follows by Fowler :

—

" Pitchy-black or fuscous-black with ashy pubescence ; head thickly

pubescent with an impression on the forehead ; rostrum long, slender

and curved ; antennte long and slender, reddish, dusky at apex
;

thorax pitchy, sometimes rufo-piceous at sides, with rather scanty,

coarse, white pubescence; scutellum thickly pubescent; elytra

pitchy, sometimes
pitchy-ferruginous,

M'ith alternate bare and

white fascia?, the one

behind the middle com-

posed of whitish pubes-

cence being oblique

and much the most

conspicuous, punctured

stria' distinct and rather

strong, interstices very

closely punctured ; legs

more or less pitchy,

but variable in colour

;

femora always more or less dusky, anterior pair with very strong

tooth, intermediate and posterior with much smaller teeth ; length,

3 to 4 mm. (about
-J

to \ inch)."

Eoughly speaking we can recognise this Blossom AVeevil by the

pale V-shaped mark on the wing cases.

The attack of this beetle may be told first of all by the presence

of the beetle itself in the early spring upon the apple branches
;

a good jarring will soon cause them to fall off and show their

presence. The surest sign is the scorched appearance of some

of the iiowers and their often failing to open, whilst other

blossoms are fully expanded. The larvte are unable to live in an

opened bud, hence in fine weather, when the blossoms expand

rapidly, many of the young larv?e die before they have damaged

the bud, and in many cases the blossoms may expand before even

FIG. 91.—APPLE BLOSSOM WEEVIL (natural size and magnified)

AND "CAPPED" BLOSSOM, SHOWING EXIT HOLE AT A.
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the ova are liatched, and thus all damage caused by the maggot is

prevented.

In most cases the invaded blossoms fall when the larva; have

reached maturity, in any case they will fall if the trees are shaken,

and we must remember that the pupte are still in these dead inflores-

cences when they fall or are shaken to the ground. Those from which

the beetles have escaped can at once be detected by the large round

hole near the base of the blossom. So great a number of these

Coleoptera appear in some seasons (especially noticeable for the

reasons given above, when there have been dull, damp and frosty

nights) that as much as 40 per cent, of the apple crop has often

been destroyed by them. It is particularly abundant in Kent, and

is also extremely destructive in Worcestershire, Cambridgeshire and

in other counties. Miss Ormerod (1) records a case at Eedditch in

which 2."J per cent, of the blossoms were damaged. This is, however,

nothing to some attacks. The usual time for the beetle to be seen

is about the first week in April, and from then right on through the

summer. The diseased blossoms commence to show from the middle

of May to the middle of June. Both early and late apples are alike

attacked, none as far as I know being immune against this pest.

The middle crop suffers most of all.

With regard to pears, the damage is comparatively slight, A.

pomornm only occasionally visits that fruit tree.

Prevention.

With regard to preventive measures, there are several points

dependent on the natural economy of the pest worth considering.

First, with regard to preventing a future attack. The blossoms that

show a backward state and become brown at the tips, are those

that contain either the larvae or pupas of the beetle. They readily

fall if the tree is jarred—-in fact, great numbers do without being

shaken ; they can then be collected and burnt, thereby destroying

many of the weevils that will not only live upon the leafage during

the summer, but also hibernate and come out and place their eggs in

the buds next year. Care must be taken to do this soon enough,

that is, before the weevils have escaped from the dead blossoms.

This would be sure to lessen very largely the amount of future

attack.

Several fruit-growers have told me that they have seen weevils in

the grease bands when they have been left on late. There does not

seem sufficient evidence, however, to justify grease-banding for this
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pest, as so many of the beetles hibernate high up and others un-

doubtedly fly on warm days. All personal observations made have
failed to slrow that /ou/ weeA'ils are caught in the bands. ()ne

caution must be given, that is, not to follow the advice of banding
with tar, a sure method of killing the tree, as all fruit-growers know,
if persisted in.

Needless to say, all the rough bark should be scraped off the trees

so as to do away with one of the winter habitats, whilst all rubbish,

dead leaves, and so forth, under the trees, should l)e burnt in the

winter.

As to the possibility of spraying being of benefit, there is some
difference of opinion. Whether an odorant or an arsenical poison

is best remains to be decided. Certainly, spraying the trees before

the blossom buds burst, about the time the beetles appear, with

kerosene emulsion is of no value.

It may be possible that some form of arsenate for spraying might

poison the beetles whilst boring the holes for the eggs into the buds

with their proboscis. The only instance I find recorded of this

method is in one of INIiss Ormerod's reports (1), where it is stated

it was not attended with any success. Wliat arsenate was used

I do not know. I have never found any benefit from this treat-

ment. Mr. J. H. W. Best, writing from Worcestershire, says he

thinks that the lime and salt wash has reduced them to some
extent. At present, however, it seems no form of spraying is of

much use.

" Jarring " for the beetles is the best plan ; the beetles readily

fall on being shaken, and if a tarred board or cloth be held under-

neath it is surprising how soon an orchard can be cleared. The best

plan is that adopted in American fruit orchards, namely, of attaching

at each end of a piece of cloth about two yards square, a rod of wood,

and to these in the middle, another rod placed lengthways, over-

lapping one end so as to form a handle, and also to keep the two

end rods expanded. The cloth can be either smeared with grease

or tar, or any other sticky substance in which the weevil cannot

crawl.

In England this beetle is found abundantly in the west, south

and south-east, less common in the north, but often very abundant

in the midland counties. I have taken it in both north and south

Wales. In Ireland it is found in abundance, at times, near Dublin,

and it is also found in the north. I have not heard of its destruc-

tive habits in Scotland, but it is recorded from Edinburgh. In

France it is very abundant around Paris, and is a general pest in
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French apple orchards. Germany and Austria are also countries in

which it is found.

Eecently it has apparently appeared in America, Dietz recording

it in the Transactions of the American Entomological Society (8) ;

and Dr. Lintner (9), in his list of Apple Insects of the United States,

also records its presence.

Miss Ormerod, in the report referred to before, says :
" Anything

deterrent, such as common whitewash with a little paraffin in it, or

soft soap, with a little paraffin or sulphur added, and well applied to

the stems and branches, would be likely to be of some service in

keeping off attack."

What one must aim at, I fancy, most of all in this attack is the

destruction of the diseased blossoms, and the jarring off of the beetles

on to tarred cloths ; whilst the destruction in the winter of the lichens,

etc. (as well as the cleaning of the bark), by spraying the trees with

either lime and salt or caustic soda wash is advisable.

Natueal Enemies.

Amongst the natural enemies of the Apple Weevil is an Ichneu-

mon fly of the genus Fimjjla, which deposits its eggs in the Weevil

larvfe. The Tits (Faridai) and Woodpeckers (Picidcc) also eat them

greedily, especially the hibernating beetles.

References.

(1) Kollar, Vincent. ' A Treatise on Insects Injurious to Gardeners, Foresters

and Farmers,' p. 245 (1840).

(2) Fowler, Canon. ' Coleoptera of the British Isles,' voh V., p. 318 (1891).

(3) Whitehead, Sir C. Eeport on Insects Injurious to Fruit Crops, p. 20

(1886).

(4) Curtis, J. Gardeners' Chronicle, p. 556 (1844).
1K.QQ

(5) Whitehead, Sir C. Leaflet A -y— Board of Agriculture (1893).

(6) Ormerod, E. A. Fourteenth Eejiort on Injurious Insects, p. 13 (1891).

(7) Theobald, F. V. Entomologists' ^lonthly Magazine, vol. YII., 2nd Se.,

p. 60 (1896).

(8) Dietz, F. Transactions of the American Entomological Society, XVIII.,

p. 204.

(9) Lintner, Dr. Eleventh Report of the N. York State Entomologist, p. 270

(1896).

(10) Theobald, F. V. ' The Apple Blossom Weevil,' p. 15 (1897).

(11) Theobald, F. V. Report on the Insect Pests in the Orchards of Wor-

cestershire (1906).



Insects Injurious to the Ap])le. Ill

THE FRUIT BARK BEETLE.
(Sri)hjfvx finjulosvs. Katz.)

The damage caused by this Bark Beetle seems to be on the

increase. It is recorded from Devon, Worcester and Kent. AVriting

in -Tuly 1906, Mr. Lewis Levy of Borden Hall, near Sittingbourne,

says :
" We have a plum tree which has just died, and find numerous

tunnels between the bark and the wood, and also in the latter." The

specimen sent and the damaged wood, proved the culprit to be

Scolytiis rugulosus. Numerous trees were observed in Worcestershire,

several of which had been killed, and

others were dying from the effects of this

Bark Beetle.

The worst attacked specimen seen was

sent me by Mr. Gardner of Ombersley,

who very wisely destroyed the infested

trees. Part of this tree given me is repro-

duced here (Fig. 93).

The beetle has somewhat varied food.

It seems to have, however, a decided

preference for apple and plum. I have

seen pears similarly attacked, Itut never

cherries.

The Board of Agriculture Leaflet

(Xo. 49) says also peach, apricot, nectarine

and quince. In some cases it seems that

the beetles prefer to oviposit in the

smaller branches and twigs, which thus

wither and die. The leaves soon show

signs of their presence by wilting, dying

later and turning l:)rown ; the bark then cracks and eventually

peels off.

Most cases recorded and seen during the past few years have been

attacks on the stems of trees from eight to fifteen years old. In one

case the whole stem from five feet above the ground into the branches

was riddled with shot holes—the " flight holes " of the beetles.

Whilst on the smaller boughs and twigs the bark readily cracks and

splits off, that on the stem was noticed to remain in its normal

position. On removing the bark one finds that the shot holes lead

down through it to the wood, in the soft sappy layer of which the

larval scolyti may be seen working and sculpturing galleries, which

[Horace Knight.

FIG. 92.

BARK BEETLE {Sculi/ttlii rugulosuii).
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run mainly up and down between the bark and wood. From these-

median channels run, on either side, smaller ones, in which the larvse

live. There is a popular idea that only sickly or unhealthy trees are

attacked. That they are so more than others is very probable, but

perfectly sound trees suffer in the same way.

The mere fact that we find larva^ and pupte in the dying and dead

wood does not neces-

sarily show that the

l)eetle only attacks

such wood. The larvae

have caused the un-

healthy state or have

killed the tree them-

selves, and have to

finish their develop-

ment where they have

lived.

From A'arious ob-

servations made, it

appears that when once

a tree is invaded it

forms a centre that

attracts the beetles tO'

oviposit, and thus if we
only destroy it at the

riyht time, we can use

these damaged trees as

" trap trees " are used

in forestry. Both old

and young trees suffer.

In an old orchard

where trees have never

been tended, it is no

unusual thing to see

many of the smaller

branches and twigs bared of bark and showing up pale against the

rest of the wood. This is usually due to this beetle.

From these old neglected trees they invade young and sound ones.

^K':
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what brown elytra, legs and clubbed antenn;e. The tliorax is finely

punctate, and the elytra have lines of punctate strite. The beetles

may appear in April and May, l)ut they certainly more usually occur

in June in Kent, and are also said to occur in July. Another brood

occurs in October; specimens were bred out from the wood sent by
Mr. Lewis Levy in early October in 1906, and some a little later

in the year were sent me l)y Mr. Furley, from Worcestershire.

It thus looks as if we liad tliree broods duriug the year, to some
extent overlapping.

The beetles bore

into the wood to de-

posit their eggs ; they

tunnel upwards along

the bark a little way,

and then into the

bark. They then form

a tunnel often nearly

an inch long, between

the bark and the wood,

the sculpturiug being

more pronounced on

the latter than the

former. These
so - called " mother -

galleries " are almost

straight, and pass up

the tree, and along

their sides the females

lay their eggs. I'he

length of the egg stage

has not been followed,

l)ut in a few days

small white footless

larvee appear, and tunnel outwards I'rom the parent gallery. When
mature the larvte pupate at the eud of their galleries, often forming a

deepened chamber into the wood. The beetles then escape through

the bark, and leave behind the innumerable small shot holes.

There have been counted some fifty larvte coming from one
" parent gallery "

: how many more may occur is not known.
The winter seems to be passed mainly in the larval stage under

the bark of the trees, and thus damage is done during the whole

year.

I
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Treatment.

jSTotliino; can be done to trees badly attacked. They had best be

left as " traps," and cut down and burned during the winter, or at

any time when we know the beetles are not in flight.

This must be done not later than the hrst week in June, and is

best done in March, when no beetles have escaped as far as personal

observations go. If the destruction at the time all the insects are

in the trees was carried out, the loss these little beetles occasion

would be much lessened. It is especially important to have old

stumps, dying trees, etc., destroyed. Great numbers of these were

noticed in 1906 in Worcestershire, and as long as they remain in this

useless, slovenly way, so long will young, sound trees, of good fruit-

growers in the neighbourhood be damaged ; for in flight time these

beetles are very strong on the wing, and can fly considerable distances.

The dressing of fruit trees to keep off this pest has been frequently

referred to.

Fletcher (3) mentions that in Canada trees are dressed with soft

soap and carbolic acid up to the point where the main branches have

their origin in cases of Xr/Ieborus attack.

Forbes (4) points out that the application of soap and soda

poisoned with arsenic, now used against ordinary borers, if applied to

the larger branches as well as the trunk, might be found to check

sufficiently the mischief done by this bark beetle.

In this country it is the small branches and twigs that are attacked

as much as the trunk, and thus dressing is of less value—it will

protect the trunk, but merely drives the beetles higher up, and

dressing the whole of a large tree is, of course, very difficult.

There need be no great harm done if the diseased trees are

destroyed at once to stop the beetles from spreading, and if some

persuasive steps could be taken to get negligent people to destroy the

old breeding grounds of this beetle. A pig with swine fever is killed

by compulsion, but it does not seem worth while to compel breeding

grounds of fruit pests to be destroyed. So long as the many fruit-

growers, who excel those of any other country, allow this to go on,

so lomr will they lose trees by this and other pests, and their energies

and money will be largely wasted.
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BEETLES IN FRUIT BLOSSOM.

Many inquiries have Leen received concerning the economy of

beetles found in the open apple and other fruit blossom.*

The most important species sent have been the Pea and Bean

Weevil {Sitones lineata), the Mustard Blossom Beetle {McUgcthes

ccneus) and the Flea Beetles {Phylloircta nemorum and Haltica

oleracea).

Mr. Bickham of Ledbury sent Pea and Bean Weevils in April

1906, stating that they were very numerous in parts of Hereford-

shire, in the crowns of strawberry plants, and later they were noticed

in the blossom. Both at Mr. Bickham's and at Mr. Eiley's, Putley

Court, numbers could be found in the crowns of almost every straw-

berry plant. No damage has been noticed in the blossom or leaf of

strawberries, when they have been present, as they often are in the

early part of the year. It appears that they merely go there for

shelter. They have been sent from the same county and Kent from

apple blossom, but although occurring in numbers no damage could

be traced to them.

Prom Herefordshire I also received inquiries about JMcl'ujetlics

in apple blossom. One correspondent wrote stating that they

occurred in thousands in his plantations. The beetles are described

as crawling right down to the base of the pistil and stamens. The

grower stated " that some of the pistils had been killed by frost some

days ago, so I cannot tell whether all the blossoms which show the

black pistil have been killed by the frost or by the beetles. So far

as I can see, by looking down into the blossoms without disturbing

them, the beetles appear to be merely feasting on the sweet liquid at

the base of the pistil. I noticed the beetles in another plantation in

the apple blossoms, but not to the same extent."

A series of observations were- made at Wye concerning this

question, as these small beetles were also abundant in apple Ijlossom

in that neighbourhood. The blossom of almost all varieti(?s was

* Eeport on Economic Zoology for the year ending April 1st, 1907. p. 84>

F. V. Theobald, etc.

I 2
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noticed to be much bitten in small holes and it was thought that

the Meligethes were the cause.

jS^umbers were collected and kept in cages with a supply of open

and opening blossom tufts, but in no case was any harm caused by

the beetles. Similar observations were made in the College orchards

and the same conclusion arrived at. The beetles were feeding upon

both the pollen and the liquid. It is thus possible that they may
cause some slight loss by feeding on the former, but at the same

time they fly from blossom to blossom and, as was observed, carry

the j)ollen with them, and so do as much good in fertilisation as the

bees.

It was feared that they might work in the same way as this

species does in mustard and other cruciferous plants, but such has

not proved to be the case.

The jMustard Blossom Beetle [Melitjeihcs ccneus) lays its eggs

in tlie blossom buds of mustard, and the larva? which hatch from

them feed upon the various parts of the flowers, especially at the

base. They also attack the flower stalks and even the young pods,

and when mature fall to the ground to pupate, just under the soil.

Miss Ornierod also noticed that the beetles fed entirely on the pollen

of plants of the cabbage kind.

The maggots feed at the base of the blossom of crucifera, but

prolonged search did not reveal any in the apple blossom.

The larvie of these beetles are to be; found in June and early

July. The pupal stage is entered about ten days after the larvse

burrow into the soil. An earthen cell is formed by the larvee in

which to pupate.

Besides McUrjcthes ct'iicas, Mr. C. 0. Waterhouse kindly named

for me others found in fewer numbers in the apple blossom, including

M. picvpes.

The first-named species {crjwus) is -j^^ inch long and of a dull deep

greenish hue. Its eggs are long, bluntly cylindrical and very trans-

parent. They take four or five (Miss Ormerod) to eight days to hatch.

The maggots reach about ^^ i^^h in length, they are yellowish-

white in colour, with a few dull indistinct spots, three pairs of jointed

legs in front and an anal proleg ; the head is dark and large.

The small holes eaten in the blossoms on apple were traced at

Wye to the Flea Beetles {Haltica oleracea and Phyilotrda ncmorum).
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THE TWIG CUTTER.

(Ehijnchifcs cmmlcus. De Geer.)

This twig-cutting weevil is undoubtedly tlie chief culprit in

cutting off the shoots of apple bushes, at least all specimens sent me
and all those that I have watched have belonged to this species,

kindly identified for me by Mr. Gimmingham of the S. E. Agriculture

College.

It was first brought to my notice in 1899 by ^fr. F. Smith of

Loddingtou, who pointed out

the habits of this " small, shiny,

blue beetle " cutting off the

shoots of the apple in his plan-

tations.

Many inquiries have reached

me from Kent concerning this

weevil. In 1907 it was very

abundant in my garden, where

it did a great amount of harm
to some young trees and also

attacked others 15 to 20 years

old.

The beetles (Fig. 96) are

about |- inch long, exclusive of

the snout, some ranging up to

\ inch, they are deep blue,

shiny, clothed with long, upright

fuscous pubescence, antenna:^,

legs and rostrum black or blue

black, femora deep blue ; thorax

longer than broad, witli the

sides almost straight, coarsely

punctured ; elytra with deep

punctured stride, interstices flat with fine punctures, scutellary striai

wanting.

They appear in spring and may be found crawling over the trees

and seem to feed upon the leaves, doing, however, little or no harm.

After being fertilised the females commence to deposit their eggs,

this they do in the shoots when quite soft. A small hole is first

bored by means of the proboscis from two to four inches from the tip

of the shoot. In this small hole the female deposits a single oblong

[A. V. D. Rintoul.

FIG. 95.—APPLE 8H00T CUT BY TWIG CUTTER.

{Rhiinch lies avndeus. )
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oval yellow egg. I have never found more than one in each shoot,

but according to Kollar this or an allied species {interpunctatus) may
place two eggs. After doing this the female with energy cuts off the

shoot just below where the egg has been laid and it falls to the

ground. In many cases kept under observation the top was seen to

be cut only partly through, so that the shoot

hangs down as shown in the photograph (Fig. 95).

Soon the damaged shoot flags and later falls with

the contained maggot or egg to the ground. The

curious cut off and blunt shoots are very charac-

teristic on attacked trees. The yellow ovum
hatches in a few days, and the white footless

maggot feeds upon the pith and in a month it

Fiu. 96. reaches maturity. It then leaves its shelter and
THE APPLE TWIG cDTTER pupatcs lu thc soU, lu a suiall earthen cell. In
(Jiln/nchites caeruleus).

, , i. i i i ^i

(^3) dry weather large numbers of them doiibtless

die, owing to the shoot and pith rapidly shrivelling

up. As far as I could observe the pupa remains in the soil until the

following spring.

Tlie only treatment consists of jarring off the beetles and raking

together the fallen shoots and burning them. Only nursery stock

and bush trees seem to be attacked.

THE ALLIED TWIG CUTTERS.

[JlJijjncliitcs interpundiit II >i. Steph.)

This small weevil seems to work in a similar way to the previous

one. Kollar gives a general description of its working in Germany.

Although widely distributed in Britain there are no records of its

damaging fruit trees.

It is steel blue in colour, the thorax finely punctured and slightly

pubescent ; elytra with punctate strire, the interstices also furnished

with a single row of punctures ; antennte, rostrum and logs deep steel

blue ; length J
^ inch. On the Continent it seems to do serious

damage at times.

lihijncMtes 2y(tLn//us. Germ.

Allied to the two former, but may be told from ijitciyunctatus by
having a deep central furrow on the thorax and from cceruleus by the

presence of scutellary striae.

It is recorded by Canon Fowler on various Fomaccm, especially

the medlar.
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THE LEAF WEEVILS.

(r/ii/l/oLlus iiiac/'/iconils, Germ., and J', ohlongits, Linn, etc.)

The Leaf Weevils are found on all kinds of vegetation, and several

species are common to not only many kinds f)f fruit but also to

various forest trees and shrubs.

The colours of the weevils are usually shades of brown, clay

colour or metallic greens, some almost golden-green.

Two species are more prominent than others on fruit trees and

bushes, namely, the Green Leaf Weevil {PhylloUus macidlcornu,

Germ.) and the Oblong Leaf Weevil {P. ullongm, Linn.).

The former species we find feeding on apple, pear, cherry, plum

and especially nuts, and it also occurs on oak, hawthorn, sloe and

maple. h\ colour it is brown, clothed with bright green, bluish-

t
FIG. 97.—l?:af WKEVILS (PhijUobais).

1, PhijUobius macuUcornis. 2, P. oblongus. 3, P. uniformis.

green or golden-yellow scales ; slightly hairy ; antenna;' reddish, with

black, club-like apices ; legs black and brown. In length they vary

from ^ to nearly 1 inch.

The Oblong Leaf Weevil {PJiijllohius oMongus, Linn.) is about the

same size as the former. The body is black, the elytra covered with

dull brown scales, with a reddish tinge or pale grey, the borders dark,

almost black, head and thorax covered with grey pubescence and also

the elytra ; legs brown or yellowish.

The damage these beetles do is twofold : first, they nibble the

young opening buds ; and then, later, they attack the leaves.

Several correspondents have written complaining of them in

apple blossom, and it seems from some I kept under observation that

they gnaw the parts of the blossom and stop the fructification.



120 Insect Pests.

Both species occur about the same time, in the beginning of May,
and continue until the end of June.

They are very active in bright warm weather, but on dull days

they remain stationary on the leaves and then can readily be shaken

down.

They frequently occur in very large numbers in Kent and Sussex,

and may be found in most other parts of Britain. One peculiarity I

have noticed, and that is, that in certain years they do harm, and that

in others, although occurring in great quantities, they seem to cause

no apparent damage.

The females lay their eggs in the ground and the maggots feed

upon roots of various kinds of plants during the winter. The larva?

are white, footless and curved in form, slightly hairy and with a

brown horny head. In spring they change to pupse in the earth and
tlie beetles emerge in May.

Ormerod (1) says that grafted plants in nurseries are noted as

especially liable to attack. This I have observed during 1908, when
considerable damage was done by them in this way in several parts

of Kent. Amongst all weevils this form of attack is of common
occurrence.

Prevention and Eemp:dies.

The beetles may be collected on dull days by jarring them off the

trees, and this is certainly worth doing where they occur in very

large numbers. It is doubtful, anyhow, with our present amount
of information, if any treatment for the maggots would be of any
avail. On the other hand, I have found that where nuts liave

been sprayed for caterpillars with arsenate of lead that the beetles

were killed, just as Mr. Fred Smith found to be the case with the

Nut Weevil.

When young grafted stock is aftected, it has been found of use to

tie grease bands around them and to then jar the beetles off, numbers
when crawling back bein" cauaht.

Eeference.

(1) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits,' p. 141-145 (1898).
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OTHER BEETLES FEEDING UPON THE APPLE.

Rliynchites bacchiis, L.

Bhynchites cujn-eics, L.

Obrium cantharinuni, L.

Pogonochcerus hidentatiis, Thonis.

Otiorhynchus picipen, F.

Otiorhyncus sulcatus, F.

Otiorliyncliiis tenebricofnis, F.

Ofioi-liyiicJi us fuscipes, F.

liHYXCHiTES BACCHUS, L. (Purple Apple Weevil).—This weevil is

purplish-coppery on the upper surface, covered with long, reddish-

brown pubescence. The proboscis is long, curved, carinated at the

base, and dark blue in colour; antenna black; elytra broadened at

the basO; with irregular rows of deep punctures closely rugose between
;

legs coppery, tarsi black. Length \ to i inch.

This is a rare species in England, according to Canon Fowler.*'

This authority records it on the young shoots of the vine, as well as

apple. Kollar, un the other hand, expressly states that he has never

found it on the vine, but a distinct species. I have taken this species

in May upon apple trees in Kent. It is stated to breed at midsummer

and soon after it places its eggs in the apples by boring holes into

them with its rostrum, and there placing three or four eggs. The

larva is white and footless, with a black head, and comes from the

egg, according to Kollar, in a few days. It then burrows to the core,

and on to the outside, very similarly to the Codling ^laggot {C.

IJOiaoncUa). ^laturity is reached in four weeks. I'upation takes

place in the ground, the pupa remaining there until the following

spring. Some weevil larvte were sent me in 1886 from Kent in the

interior of apples ; whether they belonged to this species I cannot say.

The larvae answered to the description given by Kollar.

E. CUPKEUS, L. (the Copper-coloured Weevil).—i'urple-ii'neous,

dull, finely pubescent ; ventrally metallic-black ; head long and

thickly punctured ; rostrum stout, sulcate at base. Thorax punctate,

with smooth central line ; scutellum large. Elytra with deeply

punctate strise ; legs brassy-black, tarsi black ; length 1 inch. Re-

corded by Canon Fowler on apple blossoms. It is also recorded by

Kollar in the fruit of the plum. The beetle lays a single egg in the

plum, and then cuts the plum off", so that it falls to the ground with

the enclosed egg, or else cuts the petiole nearly through, and lets the

* ' British Coleoptera,' vol. V., pp. 123, 124.
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wind break it off. The description of an attack very similar to this

by a weevil was sent me some years ago from Surrey, and as the

imagines are found on apple, it is possible it may have been due to

them.

Obrium cantharinum, L. {ferrugineiim, F.).—This species is found

in the bark of apple trees, but is rare. It is an elegant beetle about

-? inch in length ; it is elongate, of a pale reddish-brown colour,,

with dark brown antennae and legs ; eyes very large and black,

wider than the thorax ; antennae much longer than body ; elytra

depressed and punctured. According to Dr. Power, who bred them

from aspen, the beetles kept on coming out from the same piece of

wood for three years.

PoGONOCiLi^Rus BiDENTATUS, Thoms.—Also fouud under the bark

of decaying apple and pear trees. This is a fuscous beetle, variegated

with white, and ligher or darker brown pubescence ; base of antennal

joints white ; elytra narrowed at the apex, which is broad and biden-

tate, scutellum clothed with white pubescence ; at the base of the elytra

is a broad band of white pubescence, a little cloud at the shoulder,

and in the middle, extending from the base over nearly half their

surface, between this and the apex, are several black spots of hair

;

legs dark, variegated with red, more or less pubescent.

According to Canon Fowler, from whose work the description of

the beetle is given, it is local, but not uncommon in many districts.

I have never met with the species myself, and do not think it has ever

occasioned any harm.

THE APPLE SAWFLY.

iHo])locarivpii. fcstudinea. Klug.)

The Apple Sawfly is very persistent in some districts of Britain.

To some extent its method of working resembles that of the Codling

Moth, so much so that it has often been confused with it. It has

been known as injurious since 1847, when Westwood (1) described

an attack from personal observations. The insect was first described

by Klug (Berl. Mag. viii. GO. 30). Ormerod refers to it in her little

handbook on Orchard and Bush Fruit Pests (2). The larva? can at

once be told from those of the Codling ]\Ioth by the presence of six



Iiisects Injurious to the Apple. 123

pairs of sucker feet, exclusive of the anal pair, and by their dull

creamy-white appearance.

The damage to the interior of the fruits is very different from

that of the Codling Moth. The sawfly larvas eat out large cavities

in the centre of the apple, and there is always a circular opening to

the exterior even when the larva? are quite small. The damage in

the young fruit checks the growth and it soon falls, the larva?

entering fresh fruitlets ; when more mature fruit is attacked the

whole of the interior is eaten out (Fig. 98) and a large black wet

cavity is formed. One or more larvte may be found in the same

[F. Edenden.

FIG. 08.—APPLES EATEN OUT BY APPLE SAWFLY.

The one on right shows exit hole of hiiva.

apple. The larva? enter the fruit from the first infected fruitlet at

any part of its surface, very frequently they eat along the surface

first and then enter or they may pass on to the next fruitlet. The

mark shown in Fig. 99 is due to this habit of the sawfly larva, and

much disfigures and often deforms the apples.

It is a widely distributed insect, but only locally common. So far

it has been recorded from Surrey, Kent, Bedfordshire, Cambridgeshire,

Nottinghanishire,Lincolnshire,i\Iiddlesex, Huntingdonshire, Hereford-

shire, and Lancashire, iManchester. Westwood (1) described an attack

at Hammersmith.
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Life-History and Hap.its.

The female sawfly is reddish-yellow with a black patch on the

head, and another on the thorax : the dorsum of the abdomen black
;

the head and mid division of the thorax minutely punctured^"; the

reddish-yellow antennte are dusky in the middle. The legs yellowish-

red ; wings transparent, somewhat iridescent with brown rims and

dark stigma, except at its end nearest the apex of the wing, where it

is yellow. The female is from \ to nearly X inch long, the male"very

slightly smaller.

The adult appears in spring about the time the apple blossom is-

1

/•'. Kd,'ii,len.

LE SHUWING SCAR FoKMKl) BV Al'l'LE SAWFLY ON YOUNG FKUIT,
WHICH THE MAGGOT FAILED TO ENTEIl..

bursting. The date varies from the end of April until the middle of

May.

The females may be easily taken on bright days sitting on the

blossom, where they lay their eggs. The ova are laid down below
the calyx, seldom more than one egg to each blossom, but several

larvae have been found in one fruitlet. It appears that they lay

their ova between 9 and 2 o'clock, and then on bright days only.

The egg stage varies in length, it may take eight days or it may
be two weeks in incubating.
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Under certain conditions a second brood may appear, but such
seems to be very unusual.

The larv;e are creamy-white, grub-like creatures, with a dark

FIG. 100.—SAW OF A FEMALE SAWFLY.

(Greatly enlarged.)

brown head and a double black chitinous plate on the upper surface

of the anal segment. When mature they reach h inch in length. ( )n

the first three segments are six jointed legs, on the fifth to the tenth

are pairs of sucker feet, and on the last segment another pair of sucker

feet.

These krvre burrow into the fruitlets and eat out large cavities,

often attacking apples when they are no

larger than cob nuts. Each of these large

irregular chambers communicates with

the exterior by a small round hole which

is usually noticed on the side or near the

eye of the apple. Out of this opening

one frequently finds " frass " and much
moisture exuding.

Attacked fruitlets can be seen on a

tree long belbre they fall. The larvie

may be found of all sizes in June and

early July. Possibly two broods over-

lap (3). The length of larval life

seems to vary, some mature in four

weeks, others take five weeks or more.

If the fruitlet is destroyed before the larva is mature it moves

to another. When attack is early, and the fruitlets small, five

or more may be damaged by each larva. When mature, the larva?

(/•. Kilfiulen.

FIG. 101.—THE APl'LE .«A\VFLr.

(Natural size and enlai-yed.)
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fall to the ground and liury themselves in it from one up to four

inches deep.

The pupa is encased in a small dull yellowish cocoon coated with

grains of earth outside. Larvee which were noticed to fall at the end

of May had pupated by the 13th of June, and flies appeared on the

7th of July. This was the second generation, and these were found

to attack larger apples in July and August. Larvse were once found on

the 3rd of September. This is evidently very unusual. A^ery few are

found after mid July and most seem to pupate well before then.

Winter is passed in the larval stage in the soil, pupation not

taking place until the spring.

It is said by some oljservers that the larva^ fall with the fruit, l3ut

by far the larger number have been found to fall from it.

One fact noticed in 1906 and 1907 was, that many of the attacked

fruitlets hold on to the trees through the winter, being readily told

from tlie mummified fruits of Monilia by the round holes in them.

Prevention and Treatment.

Little can be done when fruit is once struck, but as we know

they move from apple to apple, hand-picking the infested fruitlets

is worth doing when we see the attack. Spraying with arsenate of

lead paste to kill the larvie as they move from fruitlet to fruitlet has

proved of no avail.

Some good has resulted by well working the land in spring and

giving a dressing of kahiit, but it cannot be called a definite

preventive.

The best results have been obtained by injecting bisulphide of

carbon into the soil at the rate of -4 oz. to each tree in eight injections

by means of the Vermorel Injector.

Eemoval of surface soil is, of course, successful, and where a few

trees only are invaded is worth doing, but it could not be done in a

plantation well attacked. Possibly the sawflies may be trapped by

sweet baits, but until much further experiments have been conducted

all we can rely on is hand-picking and destruction of the fruitlets

in early attacks. Further trials of bisulphide injections should be

made. Fortunately this pest seems to work only on l)ush trees.

References.

(1) Westwood, J. 0. Gardeners' Chronicle, p. 851 (1848).

(2) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush

Fruits,' p. 35 (] 898).

(3) Theobald, F. V. The Apple Sawfly, Board of Agriculture Journal, p. 183

(Sept. 1901).
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AN E3TPHYTUS SP. ? ATTACKING THE APPLE.

A single case only of this insect attack has been brought to my
notice, and I can find no reference to it in literature.* A well-

known grower, Mr. H. F. Getting of Ashfield Park, Eoss, wrote in

November :
" I was startled to find a number of my young apple

trees with a round hole in the top of last year's growth (i.e., where

branches were pruned to). On examination I found that green

caterpillars were doing the damage. This is quite new to me, and I

am afraid may be a serious pest."

The culprit proved to be one of the Sawflies belonging to the

genus Emphyius.

The larvre enter the pith cavities to pupate, and in doing so they

FIG. 102.—LAKVA OF THK Al'IT.E EMPHYTIT.S {EinphytilK n

c, larva in situ ; h, entrance of tunnel ; a, excrement.

/<'. I'. Theolnihl.

may be the cause of much damage, as many of them seemed to bore

down below the point of origin of the side shoot, and this not only

weakens its growth, but may destroy it entirely. Mr. Getting

noticed that they preferred to attack the main shoot, doubtless owing

to the pith cavity being larger. Their presence may easily be

detected by the " frass " and granular pith thrown out, which collects

on the pruned surface as a fine dust (Fig. 102 a).

Mr. Getting's further observations are as follows :
" After it has

made the hole sufficiently deep, it turns round with its head towards

* The following account is taken fFom my lleport on Economic Zoology for

the year ending April 1st, 1905.



128 Insect Pests.

the opening and then commences to make at the top of the hole

(or j^g to \ inch below the top) a covering of the dust, and apparently

some liquid. I also found one crawling along a branch."

The genus Emphytus, to which this pest belongs, has thirteen

representatives in Britain. The larva are all somewhat similar,

being greenish on the back, paler at the sides, and sometimes covered

with a white powder. No definite cocoon is formed. Most bore, as

described above, into the stems of plants to pupate. For this purpose

rosaceous plants are mostly sought after. A few, however, are

found on the oak, birch and willov/, and on Geranium robertianum.

I think there is no doubt that the species attacking the apple in

Herefordshire was the Emijhytus carpiivi of Hartig, as the larva most

closely approaches the description of that insect.

The mature larvte (Fig. 102) I examined varied from ^ inch to a little

more in length. In colour the dorsum varied from rich deep apple-

green to dull olive-green. The sides and venter much paler, varying

from dull greenish-white to pale yellowish-green, a few pale spines

on the back of the segments ; the spiracles black with a pale area

around them. Head, deep brown to almost black above, paler

beneath. The true legs pale, with deep brown apices ; the seven

pairs of prolegs the same colour as the venter.

When taken from their chambers, the larva' curl themselves up

in the characteristic manner of their genus.

The last two or three abdominal segments are paler than the rest,

but darken to the same colour during the winter. The young larva

is said to be pale, dirty olive-green above, and the posterior segments

are seen to be clearer than the rest.

They remained in the larval stage until the end of March, and

then changed into pallid pupt^.

Umjjhyfvs carpini is a common English and Scotch insect. The

larva^ feed in shady places on Geranium rohcrtianu/rn, also on the

mountain ash {Sorbus aucuparia) and hawthorn (2).

There are two generations : one in July, August and September,

which feed on the radical leaves ; the second in October and

jSTovember, and which feed on the other leaves, eating them down

to the thick mid rib. They feed on the lower surface.

The adult fly is black and shiny, the legs mostly white, but there

is black on the middle of the femora, on the apex of the hind tibire

;

the hind tarsi and the fore and mid tarsi dusky. Length I inch.

The only other species it might be is Umjyhyhis cincfus, Linnaeus,

whose larvie feed on the common rose, eating the leaves along the

edges. Those from the apple differ, however, in not having the
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thoracic region thickened as we notice in the rose feeder. The latter

pupate in the rose stems and occur in larval form from July to

October.

Since the above Eeport was drawn up (2), the E. cinctm has been

compared with the apple species and found to be distinct.

Eeferences.

(1) Cameron, P. 'Phytophagous Hymenoptera,' vol. I., p. 278 (1882).

(2) Theobald, F. V. Eeport on Economic Zoology for the year ending

April 1st, 1905, pp. 16-18 (1905).

WASPS.
( Vespidce.)

Wasps are a general cause of annoyance. They attack all kinds

of fruits and spoil them. The sofc plums are no more attacked than

the hardest cooking apples. The loss in the former is perhaps the

greatest, but the manner of attack in the latter is the most inte-

resting. In 1887, 1892 and 1893, and in 1900, and again in 1903,

quite a number of complaints were made about wasp damage to

apples. From near St. jSTeots, Huntingdonshire, Mr. Murfin sent, in

1900, a number of apples which had been completely hollowed out

by wasps ; the skins had dried and remained on the trees. These

specimens are to be seen in the Gallery of Economic Zoology in the

British Museum, South Kensington, which has never been completed

owing to lack of funds. Two species of wasps are the main culprits

on fruit, namely, the Common Wasp {Vcspa vidgaris) and the Tree

Wasp {Vcspa s)/lvestris), and two others I have found now and

again injuring fruits, namely, Vcspa (jcnnanica and Vcspa rufa.

In Scotland a tree wasp (
Vcspa noriccgica, Fab.) is also somewhat

harmful.

Possibly others of our seven British wasps may do harm, but no

records have been sent me and it is extremely unlikely that one,

the Hornet (Fcsjm f;r//>ro), attacks fruit. The life-history of wasps

can be found in any book on Xatural History, so need not be referred

to here.

Destkuctiox (tF WAsrs.

This again scarcely needs to be mentioned. Any labourer or

gardener will iind the nest od the ground, and each has his special

K
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way of getting rid iof them. Some use sulphur, some gunpowder,

and then dig them out
;
perhaps these are the best ways. Experience

has shown that cyanide of potassium is no better than the old

country methods.

One point only may perhaps be worth drawing attention to, and

that is, that we must keep a look-out for the so-called arboreal

builders. The Vespa sylvcstris and V. nonvegica form their beautiful

hanging nests in trees, shrubs, even in kale-pots ; these must be

sought for and destroyed with the ground-wasp nests. The best plan

seems to be to mark them in daytime and burn them down with a

paraffin torch at night.

Wasps do much harm in vineries ; there they may be kept out

by seeing all openings and opened windows are covered with wasp

netting. This may be improved on in vineries by using muslin, so as

to exclude the grape fly at the same time.

It is certainly advantageous, liy offering small rewards, to have

all the queen wasps destroyed early in the year.

THE APPLE APHIDES.

{Aphis 2Jomi, De Geer, Aphis surhi, Kaltenbach, Aphis fitcMi,

Sanderson.)

At least three true aphides are abundant on the apple in Great

Britain, damaging the foliage, also deforming the shoots and spoiling

the fruit.* A bad attack took place during 1904 in Britain of these

Apple Aphides. Scarcely a fruit-growing district was free from these

pests, and in many orchards the leaves were so hopelessly curled that

washing was of no avail whatever. Feeding not only on the leaves

and blossoms, but on the young shoots, they distort them to a serious

extent, as shown in the photograph (Fig. 104). In one instance on

two trees kept under observation, it was found that the aphis lessened

the growth of certain shoots by 70 per cent., and a fev/ shoots died

right back (Fig. lOo).

The great importance of these insects led me to investigate their

life-history, which has not been done dc novo in this country. The

result (1) has been so far satisfactory in that it has shown when

these fruit pests are most vulnerable to attack and when we can

follow that excellent adage :
" Prevention is better than cure." What

* The Apple Aphides have been wrongly treated by Ormerod, "Whitehead,,

etc., as a single species, AjjMs viali, Fabricius.
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physiological changes take place in the attacked shoots and leaves

have never been investigated. Why the leaves should, as is fre-

quently noticed, hang on the trees instead of falling normally, has

not been explained. This is a very marked character in trees that

have been infested with Aphis pom i, De Geer.

With a few exceptions the chief aphides on apple trees have

been seen to belong to three species, Aphis j^oini, I)e Geer,* Aphis

* This has usually been known as Aphin uiaJi, Fabricius 177"), but De Geer

had previously described it as Aphis jjniiii in 177o.
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fitchii, Sanderson, and A^phis sorhi, Kaltenbach. The exceptions

were in a tree where a few Aphis pruni had taken up their abode,

and a few on which another doubtful species occurred.

[F. Edenden.

FIG. 104.—IiAMAGE TO APPLE SHOOTS BY APHIS.

The three left-h;in(l shoots (lamagecl by Aphis ponu, the right-hand one normaL

Casual specimens of other kinds may occur, but they do not breed

on the apple.
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The Permanent Apple Aphis.

{Aphis 230 1III, De Geer= --i. nvdi, Fabricius.)

The LiFE-HiSTOKY is as follows.

The eggs hatch late in April. The eggs are elongated, oval, shiny

black bodies placed sometimes at the base of the buds or the axils

of the old leaves, but usually on the shoots. Many occur together,

usually large numbers on one shoot. Tliey are undouljtedly mostly

laid on the young shoots amongst the hairs (Fig. 105).

The larvffi or lice are very sluggish at first, deep green or yellow.

They grow but slowly, and are ready by the time the leaves are com-

pletely open to commence attack. The larva casts its skin three

times, and becomes the apterous viviparous female. This female

shelters under the leaves, which

she punctures, and the result is

the punctured area curls up.

This first female or " stem

mother " is greenish to greenish-

grey, much mottled with yellow-

ish, globular in form, and has a

small spine on each edge of the

abdominal segments, and long,

black, straight, tapering corni-

cles ; the antennas are yellowish

basally, dark apically; the legs

are yellowish-green, the knees,
[f. Av..*n.

'' ^
. FIG. 105.—OVA OF APPLE APHIS {AphiS potni).

tips of the tibise and tarsi dark

brown. Frequently I have noticed a mealy coating over this so-

called "mother-queen." She soon commences to produce living

young, which mature rapidly in warm, dry weather, and cause tlie

leaves to curl up with remarkable rapidity.

The progeny from the " mother-queen," according to Buckton (2),

have a variety of colours, "as bright green, yellowish, ferruginous

red or brown." Frequent observations on this aphis in Kent, Cam-

bridgeshire, Surrey and Huntingdonshire, during the last twenty years

by myself, only resulted in finding a dull reddish variety, which

appeared to be a dimorphic form. Eecent observations have, how-

ever, shown this to be incorrect, more than one species occurring on

the same tree. The true Aphis pomi of De Geer is always green

or bright yellowish-green. The young from the "stem mother,"

which are produced alive, are also green with two dark spots on the

head and dusky and green legs.
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The mature viviparous females into which the lice turn, have

le yellowish-green abdomen with darker green lines and sides,

FIG. 10.').—APPLE APHIDES.

1. xiphix fitfhit. >. A. xiiiiii. 3. A. imrni. All ovipai'oiis females.

{Partbi after Sanderson.)

cornicles long and dark, sometinies a faint yellow spot at the base

of each cornicle and an indistinct band connecting them.

These lice and apterous viviparous females curl up the leaves,

and feed not only upon them, but also upon the young and tender

shoots. The majority are found, not only covered with a grey meal,

but also witli numerous oil globules interspersed between them.

In July and August, many of the lice turn to pupte. The pupa3

are greenish-yellow, some having darker

green stripes, and the wing buds and the

cornicles yellow with dark apices, and,

like the apterous females and lice, are

covered with a mealy powder.

From these pupiB winged viviparous

females appear in July and August. A
i'ew may be seen some years in June.

Tlie winged female has a deep greenish-

brown head, the thorax browmish-black, pro-

thorax paler ; the abdomen deep green with

three black spots on each side. The antenna-

yellowish-brown with dusky joints, and

dark cornicles. The legs pale green with

dusky tarsi, and tips of tibi;e and knees.

These winged females ai'c vivijiar<jus, and fly or are carried liy

the wind from tree to tree and orchard to orchard. These set up

I/-'. K.

FIG. 107.—Ajiliisfiorbi. OVIl'Aliou

FEMALE. YOUNG STAGE.
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fresh colonies, and so the increase goes on until late in the autumn.

During this time, many leaves dry up and their curled form encloses

many of the dolphins, which are apparently thus killed.

Late in tlie autumn a progeny of wingless males and females

occur. The female is veiy small, often little njore tliau 1^ mm.
long, varying in colour from dull yellowish-green to green, head

slightly brownish, with two dark spots ; antenna' pale at the base,

dusky apically, legs pale green, except the apical i^ortion of the

tibial the tarsi and knees, which are brown ; cornicles black, straight,

tapering; genitalia dusky witli two dark

spots in front, some show paler sides and

are darker green according to their age.

They are closely attached to the underside

of the apple leaves. ]\Iost occur close

against a rib or vein of the leaf. At the

same time small vvingless males appear.

These are often not more than one-fifth

the size of the autumn oviparous females.

Unlike most male aphides, it has a longish

proboscis, nearly reaching to the second

abdominal segment and which is black in

colour; it has rather long dark brown legs.

In colour, the male varies from yellowisli-

brown to dull yellowish, with tlark head,

long blackish antenna- ; cornicles and apex

of body black, the former straight. These

sexual forms were noticed last year first

on the 27tli of October, and on until the

7th of December. The females commenced

to deposit eggs early in November and con-

tinued to do so for over a month. Most

placed their black ova f)n the shoots, a few

at the base of buds, and the axils of twigs.

As many as three hundred eggs may be found on one shoot. The

ova remain all the wintei', and can tlien easily l)e seen by their

shiny shells. (Ireat numliers of these eggs shrivel up. 'J'hese are

infertile ones. It is these sterile ova that are thought to have

been killed by various winter washes. This species, in company with

Aphis sorhi, curls the leaves, Imt does not attack the blossom.

This aphis occurs in Ireland as well as England, Carpenter (8),

record inoj it from Count v Tvrone.

FIG. KJS.—VUUNG APHIDES JUST

HATCHED, FEEDING ON APPLE

BUD.
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The Rosy Apple Aphis.

{A'pliis sorhi. Kaltenbanh.)

This species is often found with A2)his jJomi, and is frequently

confused with it even by authorities such as Buckton, whose figure

of the apterous viviparous AjjJiis mail (pomi) is really this insect.

It works in a similar way to the former, but seems to curl up the

leaves more tightly, and to give them a blistered appearance, the

attacked portions often having a rosy and pallid hue. Unlike A.

pomi, it does not pass all the

year on the apple, for in June

and early July it migrates

from the apples and comes

back again in the autumn.

To what plant they migrate

is not yet known. They

have been found on the haw-

thorn (Cndccr/us oxycantha),

the pear and on Sorhus

aacuparia, Sorhus domesticus

and Sorhus lorminalis. I

have frequently found it on

the hawthorn, but at the

same time as when observed

on the apple.

In colour it is subject

to much variation, unlike

A. 'pomi and A. fifcliii.

The " stem mother," or

apterous viviparous female, is at first mottled with green and

yellow, laterally bluish, with a rusty tinge around the bases of

the cornicles, but she gradually becomes dull bluish to black

or slaty-grey, or purple, covered with meal ; in form this stage

is globular. The larva? vary but are usually yellowish-green,

mottled with yellowish, head pale, cornicles blackish and legs

blackish, becoming bluish at the sides with pale yellowish bases.

The cqdcrous viviparous females are smaller than the stem mother,

rusty red to almost pink, with brown marks on the sides of the

abdomen and on the thorax ; tapering cornicles, dusky at the apices,

yellow at their base ; later they become dusky purplish-black, dusky

red basally and covered with white meal. The pupa varies from

FIG. 109.—"STEM MOTHEI
OF AphU norhi, KALT,

(Greatly eularged.)

[F. Edenden.

(VIVIPAROUS FEMALE)
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yellowish-red to pink, wing buds paler with dusky apices, also

mealy.

Winged rivijjarovs female with black thorax, yellowish-red abdo-

men; cornicles black; legs with pale bases and tibiic and also pale

around the bnse of the cornicles. The autumn form has deep black

head and thorax, reddish-brown abdomen with a dusky central area

and a dark band between the cornicles. Structurally this autumn

form differs from the spring in having no

tubercles on the head, and on the seventh

and eighth abdominal segments.

The oviparous female is pale lemon-

yellow with dusky head, eyes, antenn;c

and tarsi. The male is winged, and has a

greenish abdomen marked with black and a

dark thorax and narrower than the winged

female. This species hatches about the

same time as A. Jitchii, that is, somewhat

earlier than A. pomi. Two or three broods t-f'- ^
, ,

,

,11 ^1 ^ a FIG. no.—Aphk sorbi. LARVA
occur, and then they leave the apple, tiymg yi,,,y, viviparous female.

apparently to a new food plant. They (Greatly eiiiaiged.)

disappear during the last w^eek in June until the second week in

July. The autumn winged females return in September and October

and produce a generation of winged males and wingless oviparous

females. The latter lay their oval, shiny black eggs either on the

spurs, axils of buds, shoots, or on the trunks of the trees. Most, if not

all, the aphis eggs found on the trunks belong to this species.

In Cambridge some years ago this was the only form I found, and

was considered to be the Ap)Ms mali, i.e., A. p)oini, De Geer. In

Kent it is common, and during 1906 did no little harm to the young

leaves.

The Blossom and Stem Aphis.

{Aphis fitchii. Sanderson.)

This also has been taken to be the common Aphis pomi by

Ormerod(3), Whitehead (4), and others in Britain. Yet in 1829,

Joshua Major (5) clearly pointed out this species as different from the

Leaf Curling Aphis. The specific definition of this Blossom Aphis

was made by Mr. Dwight Sanderson (6) whose work made me
examine the Apple Aphides of this country more closely.

This species I found in Kent in all the localities where it was

sought for, but did not seem to be more destructive than the two
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former. It is also common in Worcestershire, Herefordshire, Devon-

shire, and most parts where apples are grown. It occurs earlier than

[F. Edenden.

-Aljhi.'i^r'tcJlii. NYilPH, SHOWING
EXTRUDING YOUNG.

(Greatly eulai-ged.)

FIG. IVl.—Ajjliii ntcliii (\-IVIPAEOUS

FEMALE), SHOWING LARVAL ICHNEUMON
WITHIN.

either of the former, the young coming from the eggs in April, and

feeding upon the developing buds for some time. Later thej' attack

the blossom and were then noticed to do much harm. In 1907 the

eggs commenced to hatch on the 24th of March. Sanderson found in

America that the young became full grown in seven to nine days.

Those I kept under observation took twelve days before reaching

maturity. Migration takes place in the beginning of June and

contitnies to the end of the month. From this time until October,

the api)le is free from this pest.

From the 12th of September winged

iorms were observed to come back

to tlie apple and egg-laying con-

tinued until the middle of November.

These oviparous females deposit a

lew eggs, mainly in the axils of the

buds and on the spurs. Just as was

noticed by Walker, winged viviparous

and winged oviparous females occur

together on the same leaves in the

autumn. Attached blossom becomes

browned and dies ; leaves are also attacked, but this species does

not seem to carl the leaves in the same way the other two species

FIG. 113.—OVUM (IF Ajdiix ntc/il

BRANCH CREVICE.

(Greatly enlarged.^
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do. Young blossom tufts are most attacked, and are seriously

damaged.

The apterous vivip)arousfemale can at once be told from tlie green

pyriforni pomi by being more oval and having a darker green area

on the dorsum and the cornicles pale brown instead of black, and very

short, slightly swollen, and occasionally with a rusty basal spot.

The winged viviparous female has the abdomen green, and shoi't,

light brown, swollen cornicles, and the wings difierent.

FIG. Hi.—Aphis fitcldi ON APPLE SH'

The oviparous female is green, with short swollen cornicles, which

are light brown, whilst a rusty red spot occurs at their base.

The male is winged and so can be easily told from the male

2)omi, and from the winged male sorhi by the greener colour and

dusky transverse markings and shorter cornicles.

This species in all its stages can at once be told from the Aphis

pomi by the shorter and thicker cornicles.

The intermediate food plant has not been definitely traced in this

country. Suggestions have l^een made in America that they go to

grasses and wheat. Search in this country failed to reveal any on corn
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plants, althoiiLih the Aphis fitchii produced young artificially on

Meadow Foxtail, and was found on otlier grasses. This bears out

what we see is said to occur in America and explains their sudden

departure from the apples and later return.

Prevention and Treatment of Apple Aphides.

The inquiries received regarding treatment come from all parts

of the country. Many growers say washing with paraffin emulsion is

of little use. This is certainly true, as the ova of any one species I

find hatch very unevenly, and the result is, many lice have damaged

buds and blossom and curled leaves, whilst others fire coming out,

•and thus a certain number escape the wash. If we wash as soon as

they begin to hatch it is no good unless we are prepared to go on

every day for |)erhaps several weeks, an impossible process. Only a

penetrative wash will get into the lice pro-

tected by curled leaves.

After many experiments I eventually

have come to the conclusion the most vulner-

able time in the life-history of these plant

lice is when in the sexual stage in the

autumn. When we find the small wingless

or winged sexual forms under the leaves is

the time to kill them. At this time a heavy
i^'- ^^- paraffin emulsion may be used, as the leaves

FIG. 115.-A PARASITE OF ,^^g ^f ^^^^^^^ ^..^p^g ^nd It docs uot matter if
THE APPLE APHIS.

(Greatly eniarsjed.) ^^^ buru them. The Apple Aphides are then

killed liefore they lay their eggs, and their

future attack is guarded against. The emulsion must not be put on

with much force, as the leaves may be knocked off. The tree should

liave a good spraying, and the ground below well wetted and also

the trunk, tlie oviparous females will then be killed.

I am confident that autumnal sprai/intj for these pests is most

essential. If it is more troublesome it does good, and the usual

spraying when the leaves are curled is often waste of time and

money, especially where we have more than one kind of aphis at

work. For the attack oi Aphis fitchii, early spraying is, of course, of

use, as this species feeds openly, but not for pomi and sorhi, which

curl up the leaves as soon as they open. When the leaves are curled

the best wash to use is the tobacco wash.

All prunings should be rigorously burnt before March. Many
eggs are thereby destroyed.

Mr. Bear of Mauhain Down, Hailsham, wrote me on the 15th of
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June, 1906, that he was having " the curled leaves stripped off the

shoots affected, in the case of apple trees, to prevent spreading, as

spraying would not touch a tenth part of them, as they are inside

the curled leaves." This seems a tedious affiiir, but, no doubt, is a

very wise one, when one looks over the plantation in the winter, and

sees the enormous harm these apple aphides have done.

In Nova Scotia (7) growers have been experimenting with thick

lime and salt wash similar to the Chapman wash recommended for

Apple Sucker and Plum Aphis. The effect of this treatment on

Apple Aphis eggs has been far from satisfactory. The wash will not

hold sufficiently firmly on the young shoots where the eggs are mostly

placed to prevent the egress of the young aphides.
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THE WOOLLY APHIS.

(ScJiizoncurrf hinificra. Hausmann.)

The persistent increase of this aphis during the hist few years in

most of the fruit centres of Britain makes it imperative that growers

should take steps to check its increase in their plantations. Of still

greater importance is it for nurserymen to see that the stock they

send out is free from this insect. During the past few years com-

munications have been sent me by several growers, stating that they

have introduced this insect with purchased stock.

One correspondent, writing from Liscard, Cheshire, says :

'' I have

been buying apple trees from various nurserymen, and have intro-

duced American Blight into my orchards, and my gardeners do not

seem to be able to check its progress."
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Many such quotations could be made from letters received from

correspondents.

No nurserymen of any standing would dream of sending out

apple trees infested with this " blight." I have seen in many cases

how carefully they go over the nurseries with hand labour, painting
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any patches with methylated spirit, and yet they send out infected

stock. The reason is obvious: they either do not know or discard

the presence of Scliizoiicura lanvjcra on the roots. The compl^ life-

history of this apple enemy is well known, but this knowledge is nou

sufficiently widespread to bear any fruitful results.

So numerous have been inquiries concerning this pest during the

last few years, that it is thought that a somewhat fuller account

than usual of its life-history should be given here, together Mdth an
account of some recent experiments carried out in connection with its

prevention and treatment.

The area over which it occurs may be but l)riefly mentioned;

-WOOLLY APHIS ON THE SUCKERS AND SHOOTS OF AN
OLD APPLE TKEE.

enough to say that wherever apples are grown, the blight also is

found.

At one time it seemed to be mainly prevalent in the old west-

country orchards in Britain, especially amongst the somewhat ill-kept

cider apples. Now we find it just as bad in young plantations of the

best varieties all over the country.

It is perhaps most abundant in AVorcestershire, and in the Dexon
orchards, but in all other centres it is an important and increasing

enemy. It has been reported to me, or observed in all parts of Kent.
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It is most abundant in Surrey. A correspondent, writing from

Woking, states that he is much troubled with it, and that he had

used lots of mixtures and kept brushing in summer, but without

success. Eecently I learn that this nurseryman is coping with the

root form. Numerous inquiries have come from Cambridgeshire,

Huntingdonshire, Norfolk, Suffolk, Cheshire, Yorkshire, Sussex,

Hampshire and Oxfordshire. In Wales I have found it in abundance

amongst young trees imported from the Midlands at Criccieth, also at

Carnarvon and Bangor ; in Monmouthshire it was noticed in some

gardens. This record of locali-

ties could be still further

increased.

Besides being known under

the popular name of Woolly

Aphis, it is frequently spoken

of as " American Blight." The

reason for this is ditticult to

understand, for it is undoubt-

edly European, and we are

also equally certain that it

was introduced into America,

just as it has been into Africa

and Australasia, with imported

stock.

It attacks practically all

varieties of apples in this

country. In Australia (5 and

6) it is found that apples

grafted on Northern Spy and

Majetin stocks do not suffer

from the ground form, and

these are now solely used for

this purpose. Mr. Lounsbury, Government Biologist at the Cape,

tells me that no apples unless on these stocks are allowed to be

imported into Cape Colony, and that their immunity is found to be

the same there as elsewhere. The " May Apple " is also immune in

Cape Colony (9). This is a very important point. None of these

stocks are used in this country. Nurserymen whom I have spoken

to about the subject have expressed their opinions adversely, but

I am not aware that anyone has tried them in this country, and

until this is done 0]ie must naturally believe not only what such

great experts as Mr. French, the Government Entomologist of Victoria,

[F. EdnKl^-

FIG. 118.—WOOI.IA' APHIS AND GALLED AREA
PUODUCED BY IT.
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and Mr. Charles Loimsbury state to be a fact, but which fruit-orowers

of very great skill have proved to be the case in Australia, New
Zealand and South Africa.

The mere presence on the trunk and boughs is nothing as long as

we can prevent its occurrence below ground.

The damage caused by the Woolly Aphis is particularly severe

to young stock, but old trees also suffer in two ways. First, the

aphides lessen the vitality of the tree by constantly

sucking out the sap ; secondly, by the wounds

caused by their punctures on young wood, they

cause an abnormal growth of soft tissue, which

forms rounded swellings, so very characteristic

of Woolly Aphis presence (Fig. 119). These

swellings split later on, and from them arise those

large rugose deformities, so often put down to

" canker." At the same time they cause similar

damage on the roots, but the swollen gall-like

growths that they produce do not necessarily

split in the way we find above ground (Fig.

118). In these two ways the life of the

tree is gradually sapped, and not infrequently

young trees die under this rough usage. In

any case stunted deformed trees result, and

but scanty and poor quality fruit is borne by

the trees.

But there is a third way, I feel certain, in

which this AVoolly Aphis works injuriously.

After keeping records during the past twenty

years, I find that in nearly all cases trees infested

with canker have or have had Woolly Aphis

attacking them. During the summer of 1903

two trees (Worcester Pearmain and a Russet),

which were perfectly clean, were infected with

Woolly Aphis ; next year both were attacked by
canker. One tree close to them not attacked by the Schizoneura is

still clean.

There is no doubt that indirectly this aphis, by causing wounds
of greater extent than any other species on the apple, predisposes the

trees to the fungus enemy, for which we have no known remedy.

The importance of knowing the life-history is therefore very great,

for it is only by so doing that we can learn how% when and where to

apply any satisfactory treatment.

[F. E.

FIG. 119.—EARLY STAGE

OF ATTACK OF WOOLLY
APHIS ON YOUNG -WOOD.
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The effect of weather on this Schizoneura is nil. It will be

just as bad in a wet, cold, as in a warm, dry season. It has been

foimd in this country reproducing on some old trees two days after

hard frost and snow, with the temperature down to 17° F. The

quantity of wool, the habit of secreting itself in any crevice of bark,

or amongst lichens and moss, all tend to protect it.

Besides apples, it now and again will attack pears, but such is

certainly very unusual in this country. Notes have been sent a few

times of its presence on perry pears, but I have failed to find it

myself on that fruit, nor have I yet found it

on the wild crabs, but it is found on the latter.

In very severe attacks in bad years it may
not only be found on the trunk, twigs and

roots, but also on the leaves, and on several

occasions it has been detected on fruit, where

it has produced discoloration.

Life-Histoi;y and Habits.

The " mother-queen " aphis is oval in

form, of various shades of purplish-brown

;

antennpe and legs dark reddish-brown ; some

varieties are rich plum coloured ; all secrete a

quantity of white meal from the dorsal glands.

These " mother-queens " may be found all the

year. Usually they seek shelter in crevices

in the trunk, or in and around the edges of

distorted growths during the winter, as well as

below ground on the trunk and on the roots.

This female reproduces viviparously, and the

young (lice) crawl about at first in the wool,

and are yellowish in colour. Later these

larvai or lice may crawl farther from the

parent, but as a rule they remain in close company for some time,

forming a small colony. After moulting they assume the dull

purplish-brown to plum-coloured hue of the parent.

It is these viviparously produced young which secrete the large

quantities of wool, which may hang down in great festoons from the

branches.

These larvae soon commence to produce young like their parents,

and this method of reproduction may go on all the summer. Very

irregularly and very rarely plipas or nymphs arise from the lice

during the summer, which give rise to winged viviparous females.

[ir. 11. Ilauuiiond.

FIG. 120.

YOUNG WOOD ATTACKED li

WOOLLY APHI8.
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July to September is said to be tlie period over which the winged
race may occur. On only one occasion have I been able to find the

winged form, nor have I ever succeeded in obtaining it artificiallv.

]\Ir. Fred Smith of Loddington tells me it sometimes occurs in the

orchards around Maidstone. The winged viviparous female is dusky

chocolate-brown with typical Schizonmra venation to the wings.

Tliese females fly from one tree to another, and possibly from

orchard to orchard. There are no data to show or even give us any
idea how far they may traval.

The winged females produce living young or lice similar to those

which form the progeny of the

" mother-queens," and these go

on reproducing until late autumn,

and I have even known successive

broods continue right through the

winter.

On tlie approach of autumn,

a few males and oviparous females

are present. As far as observa-

tions carried on over the past

twenty years go, I can only say

this sexual brood is extremely

rare in this country. Twice in

twelve years it has occurred on

one tree constantly kept under

observation.

It must not be ignored, how-

ever, as the wintering in the egg

stage is of economic importance.

The wingless oviparous female

is very small, and may well escape

observation. In colour she is

dull reddish-yellow, in size no less than -003 inch. The wingless

male is, like the oviparous female, quite destitute of a mouth.

This sexual female deposits a single egg and dies, her dead bodv
forming a protection or covering to the shiny dark egg during the

winter. From observations so far made, the egg stage takes place

close to the base of the tree, always, however, above ground level.

These ova remain frequently hidden in the crevices of the bark

all the winter, and in spring they produce a larva (Fig. 124) which

soon matures into the "mother-queen" form, and which sets to u'ork

at a great rate to produce viviparous young.

L 2

-PIECE OF AVII.D CKAB APPLE
ATTACKED BY WOOLLY APHIS.



148 Insect Pests.

Thus in two ways we have the Woolly Aphis carrying on its

existence during the winter above ground : (1) as living viviparous

females
; (2) in the egg stage near the base of the tree. Besides

KIG. 122.—ROUT FORM OP WOOLLY APHIS.

living on the trunk and other parts above ground, Scliizoncura

lanifjera lives (3) on the roots and around the stem below ground.

The forms found beneath the soil are just the same as those living

above it. There they breed in the same way, produce galled growths

on the roots, swollen and cracked areas on the stem, and suck the

sap going to the plant.

No ova has as yet been detected below

^^^^ the soil. The actual root form, that is, the

^^^^^^ race that galls the roots, is augmented during

^^^^^^^ the winter by migrants from above. These

^^^^B. latter mainly affect the trunk below the

iflPJj^ surface soil, and these may and do return in

spring to become the aerial race. Moreover,

the actual root form migrates to the trunk.

vVs far as I have observed, this migration

is not at any fixed period of time, but is

spasmodic.

The damage done by the root form in

this country is certainly severe, but not to the same extent that it

is in parts of America. Stedman (1), in his most excellent work in

tracing this insect's life-history, shows that in Missouri it is the

OVUM OF WOOLLY APHIS AND
SHRIVELLED SKIN OF 9-

((ireatly enlarged.)
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[F. E.

KIU. 1-24.—YOUNG WOOLLY
APHL>< HATCHED FROM EGG.

ground form that causes so much damage to the apple orchards in

the southern half of the State, and to apple nursery stock throughout

the State, and further he says that 95 per cent, of the cases of so-

called " root-rot " is in reality the result of the

attack of Woolly Aphis.

In Britain in 1894 I undoubtedly found

this aphis on the roots of apple trees at

Shalford, in Surrey, the trees dying under

the attack, and again at Albury in the

following year. The attack was looked upon

as abnormal, and for some years all cases

that came under my notice were paid little

attention to. Tiiis was due entirely to the

fact that in some preparations made from

material sent me from Paddock Wood, in

Kent, Schizoneurafodiens was alone present(2).

Shortly after, Connold found the galls on the

roots, and the matter was placed beyond doubt (3), and the statement

concerning S. fodiens was seen to be erroneous as far as the general

attack of Woolly Blight concerns

the apple. The cases sent in were

from gardens with currants, lettuce,

etc., growing beneath the trees ; on

re-examining the slides, I find they

are *S'. fodiens* doubtless thought

by the senders, owing to their pro-

ducing white wool, to be the same

as the specimens actually on the

apple roots.

During the past five years very

many cases of the ground form

have been examined, antl many
reported to me by growers.

Mr. Wood of Crockenhall (4)

has been the first to recognise this

fact in its practical importance

;

having lifted no less than 40,000

young stock, more or less infested

with this pest, he treated it with

the " gas treatment," and cleared the pest by such means.

* This is now known to be the same as the Ehn Leaf Woolly Aphis

{Schizoneura ulmi).

[P. Edenden.

-GALLS CAUSED ON ROOTS BY
WOOLLY APHIS.
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Failures in treatment are all because we ignore the presence of

the migrating ground form, which we so often know occurs where

the aerial form does, just as happens with the Yine Phylloxera

(Ph i/lloxera devastatrix).

That the Currant Eoot Louse (ScMzoneura fodicns) attacks the

apple there is no doubt, but this is only where currants, etc., are

grown under apple trees (2). That this is exceptional, and that it

is tlie Woolly Aphis that causes the main loss to apple is, however,

now an established fact, and is becoming well known amongst all

up-to-date growers.

Thus we have this apple pest living during the winter in three

ways : (1) above ground as adults, in crevices of the bark, etc. ; (2)

in the egg stage ; and (3) as a root form below ground.

In summer we get it in two conditions only : (1) As active adults

forming an aerial race, and (2) as active adults forming a subterranean

race.

Natueal Enemies.

These are ^ery few and of no economic importance, except in the

case of birds. Of these the Blue Tit {Par us coiruhus) is undoubtedly

the most important. This useful little bird, which every fruit-grower

should encourage, hunts all through the winter for this pest, and

does much to lessen its numbers as it does for many other

orchard enemies. The Great Tit (Pants major), the Tree Creeper

(Certhia familiar is), and even Sparrows prey upon it during the cold

months.

Xo insect enemies are of any great value as natural checks.

Some Coccinellid larvae feed on them, and on some occasions I

have seen Coccinella scptem-punctata clear away colonies of this

insect.

A few Syrphid larvte may be seen now and again, but it is very

exceptional, and usually happens where we have concomitant attacks

of Apple Aphis, which on being destroyed, the Syrphid larvae take to

the Woolly Blight.

Earely larval Hcmerolnida:, or Lace Wing Flies, have been found

with the pest on exposed shoots.

Small dipterous larvie of the genus Pipiza were found feeding on

the root form in 1899 in some numbers.

Now and again a Nemocoris is found sucking their juices,

and a few spiders and Harvest-Men {Phalangida:) now and then

take them.

With the exception of birds, natural checks are of no importance.
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Pi;eventiox and Treatment.

The employment of the Northern Spy and the Majetin varieties

for stocks, on account of their immunity, should be well considered

by growers and nurserymen as a means of preventing this pest.

The treatment of this disease can only be satisfactorily done if

we attack it above and below ground at the same time. There are

many washes which will destroy it above ground, granted they are

properly employed. It is quite useless to treat trees affected with

Woolly Aphis with tine sprays. The trees must be not only well

wetted, but the wash must be sent with some force and applied to

the affected parts for some seconds. It is essential that first of all

the wool is removed ; unless this is done, I know of no substance,

except tobacco, that will penetrate to the insects and so kill them.

A good hard washing with ordinary soft soap and quassia is

sufficient, but experience has shown that a small quantity of paraffin

is beneficial in summer, not more than 3 per cent, in the wash at this

time of year.

In winter I have found Mr. Spencer Pickering's wash of paraffin,

soap and caustic soda most beneficial, and I do not think a better one

can be used at this time, although caustic alkali wash has been found

for the last six years to kill a very large quantity.

No matter which is used, it is more the thorough application than

the actual wash that is of account. Unless the trees are heavily wetted

and the wash applied from all directions it will have but little effect.

For winter washing for Woolly Aphis then, we may use either the

old caustic alkali wash or the more improved Woburn wash.

For summer either soft soap and quassia, or a weak paraffin

emulsion. Force is necessary, and plenty of the v:ash In both cases.

The ground form in old or established trees may be destroyed by

injections of bisulphide of carbon. Nothing else can be used as far

as we yet know in this country.

The quantity for each tree, according to size, varies from '2 to

4 oz. This is best applied two feet aM^ay from the trunk, four

or more' injections for each tree at equal intervals around the stem.

It is best injected by means of Vermorel's Injector, shown at work in

Fig. 126. The depth of injection should be about six inches.

Care must be taken not to put the fluid on a large root. If the

point of the injector strikes a root, move to one side of it. The fumes

of the bisulphide are deadly to insect life in the soil, and penetrate

deeply into it ; they are quite innocuous to plant life, but the actual

contact of the liquid is harmful.
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This ground treatment must be carried out before April, and in

dry weatlior. The effect in wet soil is, 1 have found, as disappointing

as it is satisfactory in dry land. Mr. Pickering informs me this

cannot be so, as it should be most fatal in damp soil. However,

personal experience has proved the reverse two years in succession.

It is very essential that all young stock be fumigated with hydro-

cyanic acid gas before planting. The stocks may be placed in a

greenhouse or tent rigged for the purpose, of known capacity, and then

fumigated. When dormant, as at the time of lifting, the bushes may

be fumigated at the following strength :—For every 100 cubic feet of

I) 1 lilt, III

HK VKKMOKEL IN.IKCTDR.

space use 1 oz. of sodium cyanide or potassium cyanide, 1 oz. of sul-

phuric acid and 4 oz. of water. The trees should be kept in the

fumes for 45 minutes. It will be found that the tips may now and

then be scorched, especially in some varieties, as the Beauty of Bath

and Worcester Pearmain, but no actual damage is done. If nursery-

men will not guarantee the stock lias been so treated, then it is well

worth the grower's while to do so himself.*

* Pickering recoiumends immersion in petrol for five minutes or in water at

115° F. for ten minutes. This kills the aphis, but neither, as far as I can see,

affects the ova, so that fumigation had best be rehed on.
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Several growers have found considerable benefit from spraying

with lime and salt.
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THE APPLE SUCKER.
{PsjlUti mt/Ji. Schmidb.)

Of all ajDple pests this is one of the most troublesome. It has

been known for many years, for Kollar (1), quoting Schmidberger in

1837, gives an excellent account of it.

The Apple Sucker belongs to the family rsylUdce, of which

Edwards (2) describes twenty-eight species in this country. They

are related to the Frog-hoppers (Cicadina), but can be told at once by

their two-jointed tarsi or feet. Three species occur on the apple, of

which 1\ hiali is by far the most abundant and frequently the only

culprit. It has been placed by some of the older writers in the genus

Chermes, and we even find Ormerod (3) calling it the " apple chermes."

It has no connection with that group of insects.

Its attack on the apple is very persistent. This fact, well known

to growers who suffer from its ravages, has evidently not been noticed

by writers, for we find such statements as the following :
" The attack

appears to be of only occasional appearance to a serious extent and

has been only specially reported to myself in 1890 and 1891, and

again in 1897," Ormerod (3).

Growers in Kent, Cambridgeshire, Worcestershire and Surrey

report its constant presence. ]\Ir. H. J. W. Best of Suckley tells me
it has been a great pest in parts of Worcestershire during the past
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twenty years. INIr. Ellis has had it in his plantations near Godal-

nnng in Surrey for many years. Many growers in Kent have had it

constantly working year after year. Certain plantations are infested

more than others, of course, but there are few which I have visited

in which it could not be detected. During a tour of inspection in

1906 of the plantations in Worcestershire very few places were found

where it was not more or less harmful, and there are growers who

considered that the estimated damage to the apple crop, namely 70 per

cent., was too low. In some parts it certainly was, for the whole

blossom had been destroyed (4). Mr. Denis Best informed me that

at one of his plantations at Holt Castle he had picked no apples for

fifteen years owing to the Sucker. It is also harmful in Herefordshire.

Mr. Getting of Eoss writes that it is very troublesome to some of

his apples. The insect is also common in Norfolk, Huntingdonshire,

Oxfordshire, Dorsetshire and Gloucestershire. During a visit to

some Devon plantations in 1906 and 1907 very little of this apple

enemy was detected and growers there scarcely knew what it was.

Mr. W. Bear tells me it is not present in his plantations to any

extent now at Hailsham.

The damage done by it is mainly to the blossoms, but leaf-buds

are also attacked. This latter

damage was specially noticed at

AVye in 1901. The attacked leaf-

buds when the}' open produce only

stunted and deformed leaves (Fig.

127), Besides being crinkled and

deformed, the foliage presents a

pallid appearance, often looking

frosted ; sometimes these leaves

die off, at others they gradually

recover.

The damage to the blossom-

buds and blossoms is much more

marked and abundant. Frequently

the buds never properly open and

when many of the young " suckers"

have entered, the blossom is irre-

parably damaged before expanding.

If only a few are present then the blossom shows well, but before

the petals are ready to fall they shrivel up and a dried brown truss

remains. This is a very marked sign of Psylla attack, and it is

noticed (4) that the dead blossom hangs on the trees a long time,

FIG. I'i/.—DAMAliK To KdLIAGE BV APPLE
SUCKER (b) ; NOllJIAL LEAVES («).
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often until the fruit is ripe or even the leaves are falling. Furley (6)

records that the dead leaves showing Psylla skins remain on the

trees up to Christmas, and in several orchards tliey were noticeable

up to March.

This brown appearance has given rise to an idea that the blossom

has been struck by frost. That it is Psylla work we can tell by the

presence of the small insects in the trusses, and later by their dried

grey skins or exuviae which remain attached to the strigs and leaves

until the end of the season (Fig. 130). These are mostly pupal skins.

It is probable that some of the supposed damage by Sucker is due to

the Brown Eot Fungus.

Not all varieties are similarly affected. The Ecklinville may be

pointed out as suffering more than any other, possibly owing to the

stalks of the blossom being so short. The Blenheim Orange, the

Wellington, Lord Grosvenor, Lane's Prince All)ert and Quarenden

we have seen quite ruined by this pest, but in all parts the Worcester

Pearmain appears to suffer least.

LiFE-HlSTOKY AND HaBITS.

The adult Psylla mail (Fig. 128) is winged in both sexes. They
•occur from the middle of May till the middle of November. The
colour is very variable.

At first they are greenish-yellow to green, the legs paler and the

feet blackish ; later they

change, some become

brownish-yellow, others

show dark markings,

with even red and

yellow. The wings are

quite transparent and

have greenish or green-

ish - yellow veins, and

they fold over the body

in tectiform manner
when the insect is at

rest.

In length they vary from -^^ to \ inch. The venation of the

wings is very characteristic and will at once separate this insect from

other fruit " Leaf Hoppers " with which they may be confused

owing to their jumping habits. At the least shock they skip off the

foliage and then frequently use their wings and may be seen taking

short flights under and about the trees. The males, according to the

FIG. 128.—ADULT APPLE t<VCKYA\ (I'sylla mali). (Xl4.)
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IF. Edenden.

1-^9.—LAIIVA AND NYMPH OF APPLE SUCKER.

(Greatly enlarged.)

observations of Furley (G) and myself, are usually brighter than the

females, but according to Schmidberger (1) it is the reverse ;
moreover,

the latter describes their

colour as being very

much more varied than

we usually find in Eng-

land. The male, he says^

" in wedding attire is

either of a lively green

striped on the back with

yellow, a dark yellow

with broad stripes, or

almost completely green

with dark yellow dots,

the abdomen entirely

yellow. The females are of a prettier colour and somewhat larger ;_

the entire back of the female, reaching as far down as the forceps

at the extremity of the abdomen, is red, striped with greenish-yellow

and brown and the abdomen is orange-yellow or green; they are

green or greenish-yellow on other occasions." The amount of varia-

tion differs in different places and in different seasons. It is the

general greenish shade that will be chiefly noticed by the growers.

These adults live on the foliage all the time, sometimes we find them

at rest on the boughs and trunks. They apparently do no damage in

this stage. Pairing takes place towards September, and from then on

into November they deposit

tlieir eggs. Before copulating

Schmidberger (1) says five or

six of them assemble on an

apple leaf and each male

selects his female, and that

whilst pairing is going on a

tubercle appears on the last

ring of the extreme part of

the body, which remains there

until pairing is over. The

eggs are laid in various places,

but especially on the spurs,

generally around the leaf-

ridges, some placed horizon-

tally, others in a more irregular manner ;
many others are placed on

the fine hairs on the vear's growth and some on the buds. I have

[F. Edenden.

-NY5IPH SKINS OF APPLE SUCKER.

(X 2.)
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once or twice noticed a few on the smaller boughs. Many years ago

Mr. Fred Smith, who first pointed out the eggs to me, noticed that

they were often laid in a line, end to end ; I have only seen this

occasionally since and then when laid amongst the fine hairs. The

ova (Figs. 131 and 132) when first laid are almost white, then they

become creamy-yellow and later assume a faintly rusty-red hue

before hatching. Furley (6) describes them as becoming a pale

yellow-red also. They are elongated oval in form, somewhat pointed

at the ends, one of which is produced into a thin process which is

apparently curled under the egg and cannot easily be seen unless

the ovum is very carefully removed. What this process is for we

do not at present know.

Furley, in his careful observations, found that in Worcestershire

in 1906 very few eggs were laid until the

middle of October. In Kent we have

found many as early as the 24th of Sep-

tember. Laying certainly may go on until

November in late years.

Mr. Getting records (8) that at Eoss

he found jdenty of eggs on the 14th of

September, and at Pershore they were

observed some days earlier.

With fresh eggs we may also find

numbers of empty egg-shells ; sometimes

I have counted twenty empty shells to

one sound one. These are mainly old

shells of the previous broods, but some few

may have been destroyed by predaceous

mites, for in some twigs sent me by

Messrs. Caleb Lee and Sons, of Swanley, a small red acarus was

watched destroying them. The presence of these old egg-shells is

very important. They explain the frequent errors that have been

made in regard to washes having destroyed the ova.

Another point of great interest concerning the eggs is the irregu-

larity with which they hatch out. The date not only varies in

different localities and in different years, but during the same season

in the same plantation. They incubate at different periods according

to the variety of apple upon which they are situated. This may be

due to the heat generated by the flow of sap regulating their hatching

to the time of the bursting of the buds. In 1906 they hatched out

at Wye on the 10th of April on one variety of apple, on a different

variety next to it not until the 20th.

CUJ) EGG OF APPLE SUCKEP.,

SHOWING RUPTURE AND PROCESS.

(Greatly enlarged.)
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As mncli as seven days' difference was noticed at one place by
Mr. Furley (at I'invin) ; those on the Blenheim Orange hatched on

the 3rd of April, those on the Wellington not nntil the 10th of April,

and it was particularly noticed that they hatched first on the Eck-
linville, one of the earliest of apples. Not many miles away at

Eardiston they did not commence to appear until the 12th.

In Kent they have been found to vary in incubation between

the 24th of March and the 27th of April.

Schmidberger records them as hatching in Germany on the 5th of

April, simultaneously with the

bursting of the leaves.

The small larvoe coming from

the ova at once ascend to the

buds, and if they are not suffi-

ciently open they may be seen

seated on the buds waiting to

gain entrance (Fig. 133).

At first the larvse are yellow

to dirty yellow with brown

markings, bright red eyes, brown

feet, and about the size of a pin-

point ; their form is seen in the

photograph (Fig. 129). They are

quite flat, and soon work their

way into the folds of the buds

and at once commence to feed.

Sometimes these little larvse are

quite green, at others quite dark

in colour.

Schmidberger found that the

larva:' cast their skin on the

second day after birth, and soon

after this that characteristie

globule, seen on the buds and open trusses, makes its appearance from

the larval body, and then the white thread appears by which the oily

globule is attached. Another moult takes place in a few days, and then

the larva not only is provided with the thread and globule but also with

a number of white waxy threads which partly cover its body. The

first change I have found may take place ten days after hatching.

Until recently the first moult observed by Schmidberger was not seen.

In no case have I been able to detect moulting as soon as Schmid-

berger describes. After changing the second skin the Psylla becomes-

[.4. 1^ jj. j;iii

FIG. 132.—OVA OF APl'LE SUCKER,

SHOWING WHEllE DEPOSITED.

(Slightly iiiagnifled.)
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green all over and the abdomen larger and broader than the thorax,

and small rudiments of wing buds appear (Fig. 129).

This is the first nymphal or pupal stage. Like tlie larva it has a

long thread and waxy globule and becomes still further covered with

white waxy threads and fine curled hair-like particles.

The third change of skin takes place in from eight to fifteen days

and the wing rudiments become more pronounced. After this moult
the filament and fine curly threads are mostly pale blue.

The nymphal stages are usually found on the leaves, the fine

filaments seem to hold two leaves together and thus shelter the

" suckers." Often several nymphs are

found close together between the two

leaves.

Previous to the moult, the nymph
fixes its beak firmly into the leaf and

then the skin splits and the winged adult

emerges and leaves its cast skin firmly

attached to the leaf (Fig. 130).

The whole cycle, from the hatching of

the egg to the bursting forth of the imago,

takes from four to six weeks.

The colour of the pupiB varies, those

found between the leaves are yellower

than those which are free on the surface,

which are normally green. The antennae

are very marked, being darker at the tips

which are bifurcated, the same as in the

winged adults.

As far as we know at present the

apple is the sole food plant of this

Psylla. One year I found numbers of it on a hawthorn hedge

near some apple trees in my garden, together with some Psijlla

cratmgi, but I find tliey do not breed on the hawthorn and that they

evidently only go there for temporary shelter. They may also be

found in the winged state on pear and plum and currants when
mixed with apple, but they are there only as casual visitors and not

for depositing their eggs. As soon as the male has fertilised the

female he dies, but the female lives for some days after.

[A'. Fuiiey.

FIG. 133.—YOUNG LARV.E OF APPLE
SUCKER WAITING TO ENTER BUDS.

Prevention and Treatment

The prevention of the Apple Sucker is no easy matter, owing to

their hatching out irregularly. Spraying to kill the young is very
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unsatisfactory unless we have only one variety of apple in a planta-

tion. Under such circumstances we may destroy very large numbers

by spraying with soft soap and quassia, if we do so when we find

them as shown in Fig. 133, namely, waiting outside the buds. Even

then not all will be destroyed, as even on the same tree they do not

all hatch in one day, or even in a week.

The Duke of Bedford and Mr. Spencer Pickering (10) have found

great benefit from spraying with tobacco wash.

The various statements made that certain washes will kill or

corrode away, etc., the eggs must be taken with caution. None that

I have tried have any appreciable effect in this direction, and the

careful experiments carried out by Mr. Furley in conjunction with

many Worcestershire growers show clearly that no washes have any

material effect in killing the eggs. Nor when we have considered

the structure of the Psylla ovum, do we think that this is likely to

take place, unless the wash is so caustic that the trees would be

killed. The various statements as to the mortality in the eggs

after spraying have been, of course, given in good faith, but the

investigators liave not apparently taken into account two factors

:

first, as pointed out by Schmidberger in 1837, the ova will not hatch

on shoots cut off the trees unless they have been cut off a few days

only prior to normal hatching ; and, secondly, the number of old egg-

shells and normal infertile ova.

In one batch of shoots sent me by j\lr. Furley from sprayed trees

some twelve Psylla hatched out of some hundreds of eggs, one might

have said the various washes had killed all the rest; unfortunately,

untreated twigs were sent and fewer hatched (as it happened) from

these than from those which had been sprayed, the reason being

that the eggs mostly lose their vitality when the life of the twig is

destroyed. Experimenters have also neglected the fact in their " egg-

counts" that many old egg-shells remain, and these are what they

have probably assumed the wash has destroyed. The old shells can

easily be told by being grey and have a ruptured shell. Other ova

will be noticed which look dull and sunken ; these latter are simply

infertile eggs. I have known as much as 80 per cent, of Psylla eggs

to be infertile. One can only repeat that growers are wasting time

in spraying with winter washes to corrode the eggs of these insects.

The only treatment found of any use in preventing the young from

entering the buds is spraying the trees with the thick lime, salt

and waterglass mixture {vide appendix). Mr. Howard Chapman

first called my attention to this, and was so confident of the good

done in his plantations that further experiments were conducted at
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AVye College, and these bore out what Mr. Chapman had found

;

check trees in both cases being kept. Still more definite results

were obtained by Mr. J. H. W. Best of Suckley, and Mr. Montague

Taylor of Shelsley Walsh, and Mr. jNIartin of the Toddington Fruit

Grounds, crops of apples being obtained by the former, for the

first time for many years, on the treated trees, while the rest of the

plantations suffered as usual.

Where failures have taken place such as recorded by Mr. Spencer

Pickering (10), and notified to me by Mr. Harnett of Sittingbourne,

the cause was probably be-

cause the wash was not put

on thick enough.*

The wash does not do

any such impossible thing as

corrode the egg-shells, it acts

as far as I can see as a

mechanical barrier to the
'^ escape of a very large number

of the young. At the same

^flv^
FIG. 135.—SENECA NOZZLES USED Foil LI3IE AND

SALT WASH.

A, set for spraying. B, opened to blow out lime
when Ijloclcecl.

time it is possible that the

salt has some osmotic power,

for where the quantity of

salt is increased the action

becomes greater. Observers

have noticed that when trees

are thus treated the Psylla

ova assume a dull leaden hue,

and this still further points

to some change taking place

in the ova. The addition of

waterglass is to prevent the wash from flaking off. Many sub-

stances have been tried for this purpose, both by Mr. Spencer

Pickering and myself, and the same results have been attained;

waterglass or paraffin being the only substances found to do good

in this respect. The latter, however, I found much inferior to the

former.

Spraying when the suckers are in the trusses of the blossom may
do a little good if the blossoms are hit fairly hard so as to drive

the liquid in, but this may do some harm, and but few are actually

touclied by the spray owing to their waxy and thready coverings.

* In the former I now learn this was the case.
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Eor this purpose paraffin emulsion does good, but tobacco wash is

most successful. The paraffin emulsion was found successful by two

large Worcester growers, who made it as follows : soft soap 8 lbs.,

paraffin 4 gallons, water 100 gallons (8),

But I have noticed that where this wash is used and trickles

down into the trusses that scorching often results, and as Mr. Clive

Murdock of Linton has pointed out to me, does as much harm

as the suckers.

Some few years ago attention was drawn (7) to autumnal

spraying with paraffin emulsion to kill the winged adults before

[F. r. Theobald.

FIG. 136.—APPLE TREE COATED WITH LIME AND SALT TO PREVENT APPLE SUCKER.

they lay their eggs. The time to do this is directly the fruit is

picked, and the emulsion may then be used at double its normal

strength.

The emulsion must be sent out in a dense spray and directed

not only over the leaves but also at the clouds of suckers that

fly under the trees.

Mr. Smith of Loddington wrote me in 1905 that very few^

would be hit, but from personal observations I found that the

majority can easily be killed. Mr. Oswald Ellis of Bramley tried

this treatment in badly infested plantations in the autumn of 1906,

M 2
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and the result was that the Psylla were practically exterminated, as

they were in iny own garden two years previously ; and I venture

to think, now it has been found successful by a large grower, that

it can be made so by others, and that with it and the lime, salt and

waterglass treatment the damage done liy this serious pest may be

greatly reduced.

Natural Enemies.

So far no insect parasites have been recorded from this pest.

A small red acarus was observed once feeding on the eggs, but

has not been noticed since.

Schmidberger (1) mentions two mites, one deep red, the other

a dirty yellow, which pursued and sucked the young of this insect

and cleared them off a pot tree under observation. He also found

the light green pupa of one of the garden bugs pursuing the young

suckers and piercing them with their beaks.

The Blue Tit and the Long-tailed Tit take a certain number,

and I have knov/n shoots quite cleared of the eggs by a family of

the latter birds.

however, which do any appreciable

good. Schmidberger (1) describes the

adults as " subject to a kind of disease

which appears to deprive them of the

power of eating, and in this case

the leaves on which they are found

are not in the slightest degree in-

jured. When thus affected, the head

and thorax of the insect are snow white

nnd tlieir abdomens are ringed with

black."

This fungus was probably Unto-

iiiophthora sphcerosperma of Fresenius

(9), which is common on the Leaf

Hoppers Typhlociiha spp. This fungoid

parasite is white at times and at others

pea green.

The ova (Fig. 137) of a I'socid are

are often sent with tliose of the Apple Sucker and with Leaf Hoppers.

It is possible that these insects prey upon the young suckers.

No enemies are known.

[/''. Edeiiden.

FIG. 137.—EGGS OF A Psocid SV ?

Frequently found on fruit trees,

((ireatly enhu'-'ed.)
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THE MUSSEL SCALE INSECT.

{Lcpidosaplics ulmi. Linn.*)

The Mussel Scale, also known as the Oyster-shell Scale, was

first definitely described in 1758 by Linnaeus as Coccus ulmi. The

name by which we have known it in recent years has been wrong,

viz., Mytilaspis pomorum, of Bouche (1851); moreover, it is now
shown not to be a true Mytilaspis at all, but belongs to the genus

Lcpidosaplies, Shinier (1868). Its correct nomenclature stands thus,

Lcpidosaphes ulmi, Linnffius. It has been described under twelve

specific names, and six generic names according to M. E. Fernald (1).

Scale Insects are called Coccidie, and are found living as parasites

on many plants in all parts of the world, especially in warm climates.

They are not only unsightly, but are most injurious to the health

of the plant or tree which they attack. Frequently they encrust trees

so thickly that death results. Like the Aphis, the Scale Insect feeds

upon the sap of the tree, and at the same time blocks up the

respiratory pores (lenticels), by encrusting the trunk aad boughs

with the scaly structures they produce, or their shrivelled bodies

or felted secretions. We find scale insects on all parts of trees

and plants, on the trunk, boughs, leaves, fruit and even on the

roots of some plants.

Many species, such as the one in question, may live on many

* Formerly known as Myiilaspis pomorum.
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different kinds of trees. We find the Mussel Scale, for instance,

on apple, pear, plum, cherry, currant, nectarine and peach, on elm,

willow, birch, ash, oak, lime, poplar, cornus, roses, hazel, cob and

filbert nuts, and now and then on gooseberries. Fernald (1) gives

also for abroad such food plants as butter-nuts, Stillingia sebifera,

Ailanthus glandulosus, Ceanothus americanus, Sassafras officinale,

iEsculus glabra, Syringa persica, Cysticus, etc.

This insect is found in nearly all countries where apples and

pears are grown. It is very abundant in North America, in Africa,

[A. V. D. Rintoul.

FIG. 138.—THE MUSSEL SCALE {Lepklosaphes ulmij ON APPLE TWIG.

in Australia, and New Zealand. It has been distributed by means
of nursery stock, and in many of our colonies, etc., its importation

is now guarded against by legislation (2).

Normal bark gland markings must not be mistaken for Scale

Insects (Fig. 141) (5).

LiFE-HiSTOEY, Habits and Steuctuke.

To find this scale insect we should go to an old orchard, and
examine the trunks of the trees, when a casual search will soon
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reveal these little pests. Youno- trees are often infested too, but

one is not so sure of finding them on yoiino-, well cared for trees,

as on old and neglected ones.

The Mussel Scale is so called because the scale roughly resembles

in shape a miniature mussel shell. It is also called the Oyster-shell

Bark Louse, because it also bears some similarity to the American

Blue-point Oyster. In size and exact shape there is much variation.

.-'-^n'

^

FIG. 139.—THE MUSSEL sc.iLE (Lepldomphes ulmi).

1, female scale (dorsal view) (x 15); 2, ventral view with ova (x 15); 3, mature female beneath

scale (X 20) ; i, larva (x 50) ; 5, male (x 35) ; 6, male scale (X 15).

{After Neivstead.)

Most insects vary in size, the quantity and quality of food regulating

the growth. Most mussel scales will be found to vary between ^V and

1 inch in length. In form the hard scale is swollen and rounded at

one end, more or less bluntly pointed at the other, the whole scale

somewhat flattened in form, and very closely applied to the bark.
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A faint, white membrane is seen around the edge of the scale in

some specimens. At the pointed end, we notice a smaller scaly

area, marked off from the larger. This is the insects' cast skin,

the so-called exuvium.

If we lift up one of these scales on the apple tree with the point

of a knife some time during the late summer, turn it over and look at

it with a magnifying glass, we shall at once see lying at the front

end of the scale, a small pale, fleshy mass, which has distinct lines

across it. This is the female insect, which has formed, as we shall

see. the tiny scale above to serve as a protecting house. With the

point of a pin this legless, wingless, feelerless, female can easily be

taken from under the scale, and can be more carefully examined.

With the aid of a strong magnifying glass her body will be seen

to be somewhat oblong in form. One
will notice that there are no traces of any

organs of locomotion or any marked external

segmented structures, such as the feelers.

But in i'ront, we shall see the mouth,

which is in the form of long, thread-like

structures, olten much longer than the

body of the insect. This long, thread-like

organ is forced deep into the tissue of the

apple tree, and by it the sap of the tree is

drawn up into the scale insect's body.

Now we must show a little patience and

search, perhaps for some hours, amongst

the scales on the apple trees to look out

for the much rarer scale of the male insect.

The male scale can be told from the female

by its much smaller size and squarer build. They cannot always

be found.

If we keep examining the mussel scales on the apple tree into the

winter, we shall find that by degrees the female body become smaller

and smaller, and eventually remains behind as a shrivelled mass of

skin under the scale. As the female shrivels up, we find gradually

accumulating, at the broad end of the scale, small oval, grey bodies,

looking like dust. These are the eggs of the insect, of which as

many as eighty may occur under each scale, but often only thirty

to forty, in this country. In tact, the female becomes merely a bag

of eggs, and so has carried out her sole function, that of continuing

her species. In June, we find that these dust-like eggs hatch out

into little active creatures, provided with six short legs and two

[F. E.

140.—PROl'UPAL STAGE OF

A MALE SCALE INSECT.

(X 15.)
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antenna?. These grey, larval scale insects crawl from beneath

the dried scale, and wander about freely over the tree. Sooner

or later they fix upon some definite spot, plunge their long beaks

into the plant, and then commences a most remarkable series of

changes.

Soon after hatching the larva becomes covered with a greyish-

white substance. At tliis time, the young scale insects may readily

be seen on the trees as small whitish specks. If the larva is destined

to become a female it never moves again. At first the larva is quite

unprotected, but by degrees a waxy excretion exudes from its skin,

and the rudiments of a scale form over it. Tlien it casts its skin

and this cast skin also fuses with the waxy covering, and forms that

smaller area mentioned before, seen on the front of an old scale.

The cast skins entering into the forma-

tion of the coccid scale are the so-called

exuvite. When the little active larva

moults it loses its legs, its feelers, its

bristles, and so becomes converted

into a footless, almost structureless

body, the adult female. We see no

pupal stage as noticed in tlie aphis.

Let us now see what happens if

the larva is to become a male. It

first settles down and, just as in the

female, it forms a protecting covering

composed of excretions and cast skins,

but of very different form from that of

the female. Xow this larva, instead

of degenerating as did the female,

casts its skin and enters a kind of

pupal stage, called the propupa, in

which we find limbs and rudiments of wings forming. When
matured, this pupa casts its skin, and from beneath the scale

there issues forth a winged insect. The male scale insect has tu-o

wings, very different from the four-winged aphis, the single pair

of wings having but one ibrked vein to support them. The end

of the body is prolonged into a long tube. This tube is inserted by

the male under the female scale, and so the female is fertilised. The

male then dies. The male mussel scale may now and then be found

;

but not a hundredth part of the females which lay eggs are ever

fertilised by a male. They, like the aphis, can produce asexually,

that is, without the agency of a male.

Scale, fti and a ; normal bark

glands, h, t ; u, c, cankered scars ; n- ova.
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Some scale insects have the male still rarer, and in others no

males whatever have been found.

The little active larviie appear to be able to wander some distance,

and that they do so we know by the fact that we frequently find this

mussel scale on the apples and leaves. They are also carried about

by various natural agencies, such as the wind, birds, and by other

insects. In has been noticed that Ladybird Beetles carry them on

their backs from tree to tree.

Natural Enemies.

Like the Aphis, the Scale Insect has several natural enemies.

Ladybirds {Coccindlida:) and their larv?e or "niggers" devour them,

but not to any great extent in our country. Small hymenopterous

insects called Chalcid Flies (Chalcididcc) lay their eggs in them and

so destroy them. We are sure to notice many of the mussel scales

on the apple trees with minute round holes in them. These are the

exit holes of the parasites, very similar to what we observe in the

aphides. The Blue Tit (Parus cmruleus) and other birds pick the

scales off very ravenously, and often destroy large colonies of them.

Yet, with all these natural enemies, we get the Mussel Scale often

causing a great deal of damage in our orchards, especially when tliey

attack young and tender trees. These natural enemies evidently

cannot be relied on to do any appreciable good.

Artificial Means of Distpjbution.

This scale is distributed artificially, namely, on nursery stock and

on fruit. In this way it has become a world-wide species. On

nursery stock it is not easy to detect, if present in very small numbers,

as the scales so closely resemble the colour of the bark. At the time

that stock is lifted for removal the scale insects are in the egg stage.

Fruit also undoubtedly is another way in which it has been

carried from country to country ; the peel may get thrown about in

manure and rubbish heaps in gardens, and then the young larvte may
easily be carried by birds, etc., to the trees.

Thirdly, they undoubtedly come over sea and distances by land

on other plants than fruit trees.

Geographical Distribution.

Europe generally, Algeria, Egypt, South Africa, Canada, United

States, Brazil, Hawaiian Islands, Japan, New Zealand and Australia,
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A'^AIUETIES OF THE MuSSEL ScALE.

There are four well-known varieties :

—

(i.) A'ariety vitis Goethe, found on the grape vine in England,

Egypt and Germany.

(ii.) Variety w/wi Donglas, found on the furze (ITi ex cnrojxcus).

(iii.) Variety Candida !N"ewstead, on hawthorn in England,

(iv.) Y&rietj jajJOJiica Kuw, found on Ahics firma in Japan.

Prevention and Teeatment.

The prevention of Mussel Scale is difficult, as it is undoubtedly

to some extent spread by birds and insects. We can, however, guard

against its importation with young stock by fumigating it, before

planting, with hydrocyanic acid gas.

One of the best remedies is paraffin emulsion. This may be used

as a winter wash strong enough to kill the eggs under the scales, or

as a summer wash in the dilute form to kill the freshly hatched

young. Caustic alkali wash is also found successful by Furley (3).

More recently the Woburn wash has been found to act quicker than

either paraffin emulsion or caustic soda alone. The following account

taken from one of my reports (4) may be quoted here :—
" It may here be mentioned that some 2,000 odd trees were treated

in all at Mr. Amos' plantations. Some of the trees were completely

coated with the scale so that no bark could be seen. The majority

had but few coccids higher than the forks of the trunk, and all had

an immense quantity where any band of straw or cloth had been

used for staking purposes. In many trees the straw clasps seemed to

act as a check to further advance up the tree. A few trees showed

but a normal number of scale except under these protections. Erequent

observations proved that both Blue Tit (Panes cceridcus) and Long-

tailed Tit (P. caudatus) had done good work and the bands alone

protected the scale from them. The scale insect had sprung into

such vitality that thousands more of these useful birds could have

made no difference however. The orchard was partly down to grass,

partly cultivated beneath with gooseberries and black currants, and

partly cultivated without any Ijush fruit beneath.

" The apples in the plantations were the following varieties :

Beauty of Bath, Ecklinville, Newton Wonder, Cox's Orange Pippin,

" Two points in the attack were noticed : (1) that the trees on the

cultivated land were attacked more than those on the grass land, and

(2) that the thin skinned varieties were more damaged than the

thick. The latter is readily understandable, but the former is not,
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for the trees were in a most unhealthy state (besides being unculti-

vated), having been subject to a Imd attack of Winter Moth for two

years, and to a worse attack of Tortrix (T. rosana) and Bud Moth

(IT. ocellana), and much Shoot Borer {Blastodacna hcUerclla). Yet

the scale had spread much more rapidly on the more healthy trees,

that were cultivated, than on the unhealthy trees, uncultivated.

" In January 1905 the whole of the orchards were heavily sprayed

with caustic alkali wash.

" The proportions used on the whole were :—10 lbs. caustic soda,

10 lbs. carbonate potash, 100 gallons of water. Unfortunately the

owner had sprayed at my advice the whole before the ingredients had

been analysed and the percentages were not known.
" To counteract this some trees on the College farm and some of

my own were sprayed with 20 lbs. of both (98 per cent.) to 100 gallons

of water.

" In all three cases the trees appeared cleaner, but in no case was

any apparent damage done to the scales.

" Numbers were examined from time to time, and the eggs were all

found intact, not a single one being shrivelled or harmed.
" It was then suggested that lime-washing all the trees would bring

the scale off. Nearly 2,000 trees were thus treated, but some fifty

were left as checks.

" The lime wash was thoroughly well put on by hand, and well

worked up to the forks of the branches. Fresh slack lime was used,

and put on as a thick wash. Subsequent rains washed much away,,

but in June I counted 200 trees still heavily coated.

" This had no more effect than the caustic alkali wash. The only

difference noticed was that on the trees washed only with the caustic

alkali wash, the eggs hatched out some six or seven days sooner than

those which were lime-washed in addition. The lime probably

checked the egress of the larv?e mechanically for a time.

" Neither oF these methods of treatment, carried out in three

separate places, had any effect whatever upon the Mussel Scale.

"Mr. Neild of Holmes Chapel wrote me in 1905 in similar strain,

stating that he was disappoinfed with the result of caustic wash for

Mussel Scale, and asking advice re. paraffin treatment.
" When most of the ova were observed to have hatched in June,

the whole of Mr. Amos' orchard was treated with strong paraffin

emulsion.

" The 2,000 trees were scrubbed with ordinary hand scrubbing

brushes, with the wash. Only the trunks up to the forks were

treated, except in a few trees.
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" The wash used at first was very strong, owing to the scale encrust-

ing the trees so thickly this was thought necessary. Some seventy

trees were scruhbed with the following: 5 lbs. soft soap (Chiswick),

1 gallon paraffin (Tea Iiose), 10 gallons water.

" Half an hour after the trees had been scrubbed, the scales were

seen to become dull grey. A few hours later the scales were

microscopically examined, and the eggs beneath were found to be

shrivelled and dead, and all larvte that had hatched out were at once

killed. As some leaves close to the forks were seen to scorch at once,

and as the ova remaining were seen to be destroyed, the wash was at

once reduced to the following proportions : 5 lbs. soft soap, 1 gallon

paraffin, 40 gallons of water. This was used for some 200 trees, and

FIG. 142.—SPRAYING MACHINE (FOUR OAKS PATKNT).

Useful ill small iilantations ami gardens for .\riissel Scale, aphis anil caterpillars.

was found to have the desired effect in not only killing the larvie and

young scale, but the ova beneath the scale.

" The owner of the orchard, however, doubted about the second

formula being strong enough, and scrubbed the remainder of the

trees with the strong solution.

" A few trees were sprayed all over with l)otli the concentrated and

dilute emulsions, in neither case was any serious damage done to the

foliage ; although a few delicate leaves were seen to be scorched, in

July they looked quite healthy and bore good fruit. Needless to say,

only a very fine mist was sent over the trees. Probably under other

circumstances damage would result, so the spraying treatment cannot

be advised during the summer. Strong paraffin emulsion causes
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the scales to turn grey, partly corrodes them away, and penetrates-

under the scales, and so destroys the eggs. We should use this

as a winter wash, when it is less likely to do any harm, there always

being a risk of damage to the trees when paraffin emulsion is

used in summer. Of the 2,000 trees treated, six were said to be

killed, and ten badly damaged. These were all around the tanks

where the wash was prepared, and it is probable that the first few

pailfuls of wash were not properly mixed, and then the trees had

an extra dose of paraffin. This may or may not be so, but according

to the men working in the plantation the death was mainly due to old

and repeated canker.

" The effect on the bark of some trees was very marked, peculiar

irregular cracks being formed, but none of these trees have been

damaged, and have blossomed well. The weaker mixture vxcs found

sufficiently strong to kill this pest, and for summer ivork it is the tetter

to tise.

" Two trees were sprayed with pure paraffin in the winter, in

neither case was any damage done to the tree, and all the scale was-

destroyed."

The experiments conducted by Furley (3) in Worcestershire point

to three washes being successful in killing the eggs, namely, caustic

alkali wash, paraffin emulsion, and the Woburn wash (7). The

latter and the alkali wash worked more rapidly than the emulsion,

but the former is undoubtedly harmful to the trees.

Lime-salt-sulphur wash had been previously experimented with,

and was not tried again at JNIr. Amos' as the paraffin treatment

seemed to be the most successful. But Mr. Paget-Norbury writes

from Malvern that he has found this useful, quite 50 per cent, being

killed by it (6).

In conclusion, we may say that for ]\Iussel Scale in the egg stage,,

or when the females are completely protected by their brown covering,

the employment of paraffin emulsion or the Woburn wash is the

most successful method of treatment. In winter the strong mixture

of emulsion may be used, up to 7 or 8 gallons of paraffin per 100

gallons of wash being necessary ; in June it was found that it had

some, but not much, ill effect upon the bark ; the weaker solution

had not, and thus this should be used when there is a bad attack

in summer. Somewhere about the first week in June the scale

insects hatch out, and then, if present in only small quantities, they

may be held in check by spraying all the tree with soft soap and

paraffin (10 lbs. of soap, 2 gallons of paraffin to 100 gallons of water),

or even soap and quassia.
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The paraffin treatment should never be adopted in summer
unless the attack is very severe,
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THE BROWN SOFT SCALE.

{Lccanium caprca\ Linn.)

This scale insect w^as sent me in 1904 on apple twigs from Eoss

by Mr. Getting, with a note that they occurred here and there all over

tlie plantations. Mr. Murdock of Westerhill, Linton, sent the same

in 1906, and specimens on the apple were sent from Devon by Major

Vigors in 1902. Although no bad attack of this scale insect has

occurred, the very fact of its wide distribution, which is said by

Newstead (1) to be general in suitable localities throughout England,

makes it of importance. Carpenter records it from apple in County

Cavan and on peach at Ballyhaire in Ireland. The scale insect is a

large brown, soft, scale-like body, shown in Fig. 143.

That it may under certain circumstances increase abnormally we

gather from jSTewstead's description of it killing large patches of a

hawthorn hedge skirting the borders of the city of Chester.

The food plants are extremely variable, including the following

given by Fernald (2) and Newstead (1) :—Salix, linden, poplar,

Pyrus mains, P. communis, P. domcsticus (Fernald), hawthorn,

Cotoneaster, elm, sycamore, oak, alder, wild and cultivated roses
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hazel, horse chestnut, laurel, cherry, sloe and euouymus. Eeh (3)

also gives, in addition, Prunus armeniaca. It seems to he generally

spread over Europe, and Fernald records it

in Nova Scotia, a probable introduction. It

seems to be rare in Wales and Scotland.

I found it on apples near Criccieth in 1889

in some numbers, but I believe they had

been recently imported from the Midlands.

LiFE-HlSTOEY.

This insect is subject to much variation
;

the old adult female after death is dusky

chestnut - brown, of spherical shape and

varies in length about } to nearly ^ inch,

rather less in breadth.

The male is a pale crimson with two

broad short wings, two long tail filaments

;

the puparium is small and elongated oval.

The male occurs in April and May. The

eggs are pale yellowish-white and hatch at

the end of the summer into pink larvae

which soon become orange and crimson or

red-brown. The first moult takes place

before winter, when they are found on the twigs as small elongate

brown bodies only ^^ inch long. In spring dusky transverse stripes

appear and the sexes can be separated. By the time the males are

ready to hatch, the females are mature, and the winged males fertilise

them. Egg-laying then commences. A healthy average female, says

Newstead, lays about 2,000 eggs.

\F. K.

FIG. 143.—BROWN SOFT SCALE.

(Lecanium caprex).

Natuhal Enemies.

Newstead records a small hymenopterous parasite {Bladotlvrix

sericea, Dal.) as a great enemy. This small parasite produces deformi-

ties in the scale insect altering its external form. When the parasite

escapes, a small hole is seen in the dried female (so-called scale).

Birds also destroy numbers.

Treatment.

This insect, should it appear in large numbers in a plantation,

would be best attacked by paraffin emulsion in late summer after the

larvae have hatched.
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LIST OF INSECTS INJUEIOUS TO THE APKICOT.

COLEOPTERA.
Red-Legged Weevil {Otiorhynchus tenehricosus). Foliage and buds

{vide Raspberry).

Bark Beetle {Scolytiis riogulosus. Ratz.). Bark, p. 111.

Shot Borer I^eetle {Xyleborus (lisj^ar. Fab.). Wood {vide Plum).

LEPIDOPTERA.
Red-Banded Clearwing Moth {Mgeria myopiformis. Bork.). Bark,

p. 17.

Magpie Moth {Abraxas grossulariata. Linn.), p. 206.

Winter Moth {Cheimatohia brumata. Linn.). Foliage and blossom,

p. 50.

Mottled Umber Moth {Hybernia defoliaria. Clerck.) Foliage, p. 58.

Bud Moth {Hedya ocellana. Fab.). Buds and foliage and blossom,

p. 82.

The Small Apricot and Vine Moth {Batodes angustiorana. Haw.)

lieaves, p. 181.

HEMIPTERA.
Peach Aphis {Aphis amygdali. Fons.). Foliage {vide Peach).

Peach ScAhE {Lecaniiim persicce. Geoff.). Wood (vw?e Peach).

CRUSTACEA.
Woodlice {Onlscidw). Ripe fruit.

THE SMALL APRICOT AND VINE MOTH.

{Batodes angustiorana. Haw.)

This small Tortrix moth feeds on a great variety of trees in its

caterpillar stage, especially noticeable amongst fruit, as food plants,

are the apricot, vine and pear. The moth is fairly widely distributed,

and now and then does much harm to wall fruit, and also occurs on

the apricot in the open in sufficient numbers to damage the foliage.

It is also known as Ditula angustiorana.
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Life-History .\nd Habits.

The moth appears in June, July and August. It varies from

^ to nearly | inch in wing expanse. The female has reddish-brown

to reddish-ochreous fore wings, with reddish-brown markings as

follows : a basal patch forming an oblique streak, a reddish-brown

central spot reaching nearly to the anal angle, between it and the

central band is a pale yellow costal spot ; the male is of a greyish-

ochreous colour with brown and black markings.

The eggs are laid on the twigs and hatch out early in spring.

The larvffi are somewhat variable, some are greyish-green, others

yellowish-green with slightly paler spots, from which arise delicate

pale hairs ; the head varies from pale brown to green, and is very

shiny. There are the normal number of legs, which are green, and

when mature the length is rather more than \ inch. They become

especially noticeable in April and May and continue into June.

They curl the leaves up into tubes, in which they live ; usually a

single leaf is made into the tube, but sometimes they spin two

together. They are very active when disturbed, wriggling back-

wards after the manner of all Tortrices and lower themselves from

the tubes by a strand of silk. Pupation takes place in the leaf

chambers. The eggs appear to hatch out irregularly, for we find

caterpillars of all sizes at the same time.

On the vine these caterpillars eat the leaves and spin the fruit

clusters together and so ruin them.

Treatment.

It is always advisable to crush the little caterpillars in the tubes,

or, better still, jar the stems and branches and so cause them to leave

their shelter, when they may be taken off without any damage to

the tender leaves.

Arsenate of lead may be used as soon as the bloom is set, and

in winter an occasional spraying with lime and salt or caustic wash

does some good.

In the case of vines little harm is ever done in this country, and

it calls for no special treatment. Properly kept vineries, cleaned

down every season, are not likely to suffer from the Tortrix larvfe.
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LIST OF INSECTS INJUEIOUS TO THE CHERRY.

A. LEPIDOPTERA.

Large Tortoiseshell Bvtterf-ly {Vanessa ;pohjcJiIoros. Linn.). Foliage,

p. 186.

Winter Moth (Cheimatobia brumata. Linn.). Foliage and Fruit, p. 50.

Mottled Umber Moth {Hybernia defoliaria. Clerck.). Foliage and

Fruit, p. 58.

FiGURE-OF-8 Moth {Diloba cccndeocephala. Linn.). Foliage, p. 35.

Lackey Moth {Clissiocampa neustria. Linn.). Foliage, p. 30.

Gold Tail Moth {Portliesia similis. Fab.). Foliage, p. 27.

Buff Tip {Phalera bucej^hala. Linn.). Foliage {vide Nuts).

Wood Leopard {Zeuzey^a injrina. Linn.). Wood, p. 46.

Cherry and Plum Tree Borer {Semasia ivoeheriana. Schiff'.). Bark,

p. 188.

Cherry Fruit Moth {Argyrestlila nitidelJa. Fabr.). Fruit, p. 192.

Pistol Case-Bearer {Coleoplwra anatlpenneUa. Hb.). Foliage, p. 195.

B. COLEOPTEEA.

Bark Beetle {Scolytus riigulosits. Piatz.). Bark and Wood, p. 111.

Cock Chafer {Melolontha vulgaris. Fab.). Leafage {vide Piaspberry).

Garden Chafer {Phyllopertlia horiicoJa. Linn.). Fruit and Foliage

{vide Raspberry).

Green Leaf Weevil {Phyllobius macuUcornis. Germ.). Buds and

Foliage, p. 119.

Oblong Leaf Weevil {PlnjJlobius oblongns. Linn.). Buds and

Foliage, p. 119.

C. DIPTERA.

The Cherry Fruit Fly {BliagoJetis cerasi. Linn.). Fruit {vide

Appendix).

I). HYMEXOPTERA.
Cherry and Pear Slug Worm {Eriocampa limacina. Cameron). Foliage

{vide Pear).

E. HEMIPTERA.

Cherry Black Fly {Myzus cerasi. Fab.). Shoots and Foliage, p. 197.

The Cherry Bug {Tropicoris rufip)es. Linn.). Foliage and Shoots, p. 199.

Cuckoo Spit {Philceniis spumariiis. Linn.). Axils of Foliage, p. 200.
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THE LARGE TORTOISESHELL BUTTERFLY.
( Vanessa ixdydiloros. Linn.)

This beautiful butterfly is now and again sufficiently abundant

to do some harm to fruit trees. Owing to the gregarious habits of

the caterpillars the damage is especially noticeable, for large circum-

scribed areas are defoliated by the colonies.

In France the cherry is often attacked by these caterpillars. In

this country it also attacks the pear, and I liave once found a

[F. Edenden.

a ptihivldoros)

colony on the apple in Kent. Its chief food plant seems to be the elm,

but it also is found on aspen, sallow and osiers. Taschenberg (1)

and Kaltenbach (2) also record it from apple in Germany. Ormerod (3)

refers to it as damaging cherry trees at Lymington in Hampshire.

In the neighbourhood of Wye I have often seen cherry trees, especially

sour cherries, stripped by the caterpillars, but not since 1903.
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LiFE-HlSTOEY AND HaUITS.

The butterfly is about 2^ to 3 inches across the expanded wings.

The colour of the fore wings is rich orange-brown, dusky at the base,

marked as shown in the photograph (Fig. 144) with black ; the hind

wings are of a similar colour, dusky at the base, with a single black

spot at the centre of the upper edge. There is a dusky border to the

fore wings and the same to the hind, with dark blue crescents, the

largest in the middle. The butterfly appears in July, and many
hibernate over the winter in sheltered spots. The eggs are laid in

May on the twigs of the food plants, often completely surrounding

the twigs in ring-like manner.

The caterpillars live in colonies until their first moult, when they

spread over the trees. The young ones cover themselves with a web

of fine silk, beneath which they live. Ikids and young leaves are

eaten by them in their early stages, and the twigs in their neighbour-

hood are soon stripped of all foliage.

The mature caterpillar is black or brownish-black, with a yellow

line along the sides, and the yellowish-brown spines have black

points, numerous ochreous-brown freckles on the back, forming a

longitudinal band bounded by the sulvdorsal spines ; in the middle of

the back is a dorsal line of black ; on the sides are numerous grey

specks giving a greyish hue ; around the spiracles there is ochreous-

brown. When full grown the larva is about 2 inches long.

By mid June they have all dispersed and suspend themselves by

the tail and change into the chrysalis state, hanging head downwards.

The chrysalis has two rows of tubercles running down thejback,

yellow at the extremity, ringed with black ; at the thoracic end of
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this row of tubercles there are three spots on each side which are

mother-of-pearl white, the surrounding area being reddish ; these

spots become golden, then red ; the thorax is reddish ; the abdomen
ochreous, grizzled with black. They are attached to the twigs and

leaves upon which they feed.

Teeatment is seldom called for, but if they are very abundant

the colonies should be collected when young and the mature larva;

might be poisoned with arsenates. All egg-masses should be

destroyed.

Eeferences.

(1) Taschenbcrg, E. L. ' Praktische Insekten-kunde,' III., p. 2 (1880).

(2) KaUenhacli, J. H. ' Die Pflanzenfeincle Insekten,' p. 183 (1874).

(3) Ormerocl, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits,' p. 50 (1898).

(4) BitcMcr, W. ' Larvae of British Butterflies and Moths,' vol. I., p. 54 (1886).

THE CHERRY AND PLUM TREE BORER.
{Semasia woeberiana, Schiff.*)

This insect frequently occurs in the Sittingbourne area in cheny
trees. Mr. F. Smith of Loddington informs me it also occurs in the

Maidstone region. Stainton (2) says it is widely distributed in

Britain and generally common.
The original note sent me concerning this pest was in 1897, and

was recorded in the Board of Agriculture Journal (1). It was then

stated " that for two or three years a couple of cherry trees, planted

about nine years ago, did not make the progress they should have

done, and upon close examination little Ijrown deposits were found

at the bottom of the trees on the bark ; larvte were discovered.

Numerous other trees were seen with deposits near the ground, and
it was feared the pest might be spreading."

This was the record of an attack at Eodmersham, near Sitting-

bourne. It has continued to some extent in Eodmersham to the

present time. Mr. Mercer wrote again in 1906 sending " specimens

of insects that are doing an immense amount of harm to our cherry

trees in the neighbourhood by boring into the bark of the trunk

of the tree, and causing large swellings, finally destroying the trees

after a few years."

In 1906 Mr. Lewis Levy of Borden Hall, near Sittingbourne,

* The synonj'my of this species is as follows :

—

Semasia ornatana, Hb. ;

Tortrix ornatana, Hb. ; G. woeberana, Haw. D. L. ; G. weberana, Wd.
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wrote concerning it, stating that the bark was seriously damaged
near the ground of about twenty trees, thirteen years old. It was
pointed out that those trees were worst where rough grass was
around the base.

FIG. 140.—PLUM AN1> CIIEIUIV TREE STEM BOIiER

(Semasia woeberiana).

A, adult ( reduced) ; B, larva ; C, larva in wood ; D, larval chamber and frass {x).

In 1887 I found it damaging wall peach trees at Kingston-on-

Thames, where it eventually caused their death. It is recorded by

Wilkinson (8) from the vicinity of Edinburgh and at Belfast, he

referring to it as attacking the laurel, almond and apple.

[F. Edcnden.

FIG. 147.— PIECE OF CHERPvY BARK (inner side), SHOWING WORKINGS OF

THE SEMASIA LARV.E.

Kollar (3), Kaltenbach (4) and Taschenberg(o) refer to it in

Germany.

The damage is done to apple, plum, cherry, nectarine and peach.
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by tile caterpillars burrowing under the bark, where they feed on the

inner bark and cause an exudation of the sap. ]\Iasses of gum appear

in the cherry, swellings and rugosities in the others, and the trees will

gradually decay under the attack.

The burrows formed by the larvae are of irregular form, some-

times chamber-like. Air-holes are made by them, and out of these

a brown granular " frass " is extruded. These " frass " heaps were

particularly noticeable on some pitched trees at Borden Hall, the

larvffi eating their way through the pitch for air, and to pass out the

excrement. The tunnels formed by the larva? in some cases passed

deep down, and some chambers examined were nearly 2^ inches

across.

The attack mainly seems to be on the base of the trunk, and up

to about five feet. iVs many as ten openings were found on the trunk

of one tree at Borden which I saw in 1906. The majority of openings

are from one to four feet up the trunk.

LiFK-HlSTORY.

The moths appear in May and again in September, there being

two broods during the year. They settle when at rest on the trunks

of the trees, and are then very inconspicuous.

The wing expanse varies from \ to nearly | inch. In colour they

are dull orange-brown to chestnut-brown on the fore wings, with dark

markings, small dull yellow streaks on the costa, an eye-like spot

on the tip of each wing, and a pearly border

enclosing three dark lines ; the under wings

are unicolorous lirown. The moths appeared in

1!)01 and 1006 on the 21st of May and con-

tinued until the 6th of June. They lay their

eggs in crevices in the bark or under the rind,

and in six days the small caterpillars appear

[F. E.^ and tunnel at once into the inner bark, where
i-iG. lis.^snnasu,. |.j-,gy pupatc iu latc August and in September.

u'fiehen'aiiti.
i l x o

The caterpillars are dull pinkish-wnite to

pale dusky-brown, with a dark bi-lobed head and two large median

and small lateral dusky tubercles on the first six segments, a simple

hair arising from each ; on the four following segments are two

small extra dorsal spots behind the two large ones, and the tail

end is darker than the rest of the body. The legs and the prolegs

are normal. In length they measure a little over i inch.

The chestnut-brown pupa works its way partly out of the exit

hole before the moth emerges. The pupa is enclosed in a cocoon.
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The pupal stage is found to last from twenty-one to twenty-

five days.

The second brood, which mainly occurs in September, lay their

eggs in a similar manner, and the larvte remain feeding under the

bark all the winter. They commence to pupate about the 30th of

April, and finish by the second week in May.

But in 1906 there were still lar\^;e on the 12th of May. Just

previous to hatching the pup;ip force their way out of the bark and

the moths escape.

Prevention and Treatment.

Prevention may possibly be carried out by smearing trees in

infested orchards, at the time the moths are about, with some noxious

mixture. Cow-dung or clay and lime would make a good mixture
;

a good smearing of grease, if a pure sample is olitained, might be

similarly used.

^tr. Levy's plan of thickly coating the stems with pitch has been

found to do no harm to the trees, and has certainly reduced the

numbers of the insect. A good brushing or painting with arsenate

of lead and clay might kill the caterpillars eating in or out of the

trunk if put on thickly.* If only a few trees are attacked the larvic

may be killed by cutting into the tunnels with a knife or probing

with a stift' wire.

Eeferences.

(1) Theobald, F. V. Journal Board of Agriculture, p. 165 (1897).

(2) Stainton, H. T. 'A Manual of British Butterflies and Moths,' vol. II.,

p. 241 (1859).

(3) Kollar, V. 'Insects Injurious to Foresters, Fruit Growers and Gardeners,'

(Eng. Trans.), p. 236 (1840).

* This has been tried by Mr. Honeyball of Teynhaui, but found to do no
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(4) Kaltenbacli, J. H. ' Die Pflanzenfeinde aus der Klasse der Insekten,'

pp. 150, 168 and 193 (1874).

(5) Taschenherg, E. L. ' Praktische Insekten-kunde,' II., p. 220 (1879).

(6) Theobald, F. V. Report on Economic Zoology for year ending April 1st,

1906, pp. 39-42 (1906).

(7) Theobald, F. V. Eeport on Economic Zoology for the year ending

April 1st, 1907, pp. 45-47 (1907).

(8) Wia-inson, S. J. ' The British Tortrices,' p. 196 (1859).

THE CHERRY FRUIT MOTH.
(Artji/rcsfJiia nitidella. Fabr.)

The only references I know of to this insect are an account given

by Whitehead (1) in 1896, from which these notes are taken, and a

further record in 1898 (4).

Inquiries made amongst cherry growers in Kent have failed to

obtain any information of such an attack during recent years.

;y FiUlT M(_

[Ilnrace Knhjht.

sthia ii!t!,h'U(().

Another closely allied fruit pest occurs in Britain which is often

very harmful on the Continent, namely, A. conjugeUa, Zell., which is

excellently described and figured by Lampa (2). The differences

between these species are pointed out later. The damage recorded

to cherries by Whitehead is best given in his own words :
—

" In

the beginning of May it is often noticed that the small cherries

look unhealthy just after the fruit has ' set,' and that later on many

fall off. If these fallen cherries are closely examined, m many cases

a hole will be found evidently caused by some insect. In the spring

of this year (1896) so many complaints were received of the un-

healthy state of cherry trees that investigation was made, and it was
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seen that there was a very small maggot, or larva, in a large per-

centage of the fruitlets, which were about the size of a small grain

of wheat, and still had on the floral envelopes or ' caps.'
"

Life-History.

This small moth belongs to the Tineina and to the family

Argyresthidse, of which we have thirty-two species in this country of

which no less than twenty-four belong to the genus Argyresthia.

The species referred to by Whitehead as a cherry enemy normally

lives in the shoots of hawthorn, according to Stainton (3).

Whitehead describes the specimens as Si- lines across the wings
;

the fore wings light brown, with white or cream-coloured inner

margins. In the middle there is a fascia of a deeper brown colour

which terminates in the tip of the wings. This certainly answers to

Stainton's description of the species, and not to A. conjugdla, which

one would imagine this cherry pest to be, or still more likely A.

ephi'p'pella, which is normally found on the cherry.

The moth is said to place its eggs on the shoots near the flower

buds, where they remain during the winter, and the caterpillars hatch

just when the flowers are forming, and enter them, and later the fruit.

The moth, according to Stainton, appears in May, but Whitehead

says the latter part of June and the beginning of July. This is the

time A. ephippclla appears, and is another reason for thinking White-;

head is in error over the identification. The larva in the cherry is

described by Whitehead as being light green, becoming grey later

on ; the head brown, also the first segment ; the six true legs brown.

It gets into the tiny cherry, in which it is curled up, scoops out

the inside, and remains, it seems, for from fifteen to seventeen days

in the larval condition. Then it spins vip in the cherry and in

its withered inflorescence in a densely thick white cocoon, from

which in about fifteen days the moth comes forth.

Other Species Injurious to Fruit.

Two others of this genus injurious to fruit occur in this country,

namely,^, ephippclla, Yah., axi^ A. conjugdla, Zeller. The first-named

has ochreous-brown fore wings ; the inner margin white, interrupted

beyond the middle by a dark brown spot which can be traced across

the wings as an oblique fascia, terminating on the costa.

The second has the fore wings of a purplisli fuscous hue, with

the inner margin whitish, interrupted beyond the middle by a dark

fuscous spot, nearly opposite to which is a dark fuscous spot on the

costa ; and on the costa towards the tip are two whitish spots.
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Wiog expanse in both h inch.

The larva of A. conjugella is described by Stainton (3) as being dull

whitish-yellow ; the head and second segment pale brown. Lampa (2)

figures it pinkish and with additional dark areas on the anal

segment. A. cfhii^iiclla feeds in its larval state on shoots of the

cherry, according to Stainton, and is found there in May. Taschen-

berg(5) refers to it in Germany as occurring in May in the leaf-buds

of the hazel, in the leaf and blossom l)uds of the wild plum, the

cultivated plum and cherry, in united leaves of Cratccgux tcrminalis

;

also records it on the apple trees as becoming injurious.

It is possible that this is the species referred to by Whitehead.

The second species, A. conjugella, feeds in its larval stage in the

apple, and has been I'ound in this country in the berries of the roan

tree or mountain ash.

Its work in the apple is very marked, small tunnels being made
in the pulp of the fruit in all directions.

Warburton (6) described the attack of a new apple pest in Devon-

shire which he said was due to a caterpillar, " which when bred out

will doubtless prove to be an Argyresthia," but it does not answer

to the description of the larva of A. conjugella. The apples become

riddled with fine winding burrow^s, and Warburton pointed out that

when the caterpillars were present it was by no means easy to

extract one unhurt, for the complicated windings of the burrows

have to be followed with the greatest care. Now and again the

borings take a complete loop and the larva enters the fruit again at

another point. In bad cases the core had always lieen reached and

one or more of the pips excavated.

The w-orking is just as is described on the Continent, l)ut the

difierence of the caterpillar is apparent.

The treatment for these fruit pests is little understood
;
probably

spraying with arsenate of lead will be found successful.

Referenoks.

(1) Whitehead, Sir C. Jomnal Board of Aoricnlture, vol. II., No. 2, p. 153

(1896).

(2) Lamjja, Seen. ' Uppsatser Praktisk Entomologi,' 16 pp., 1-16 and Taf. 1.

Upsala (1906).

(3) Stainton, H. T. 'A Manual of British Butterflies and Moths,' vol. II.,

p. 369 (1859).

(4) Whitehead, Sir C. Journal Board of Agriculture, vol. Y., No. 1, p. 59

(1898).

(5) Taschenberg, E. L. ' Praktische Insekten-kunde,' III., p. 297 (1880).

(6) Warburton, Cecil. Annual Report of the Zoologist for 189H. .Journal

Royal Agricultural Society, p. 760 (1899).
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THE CHERRY TREE CASE-BEARER.
{Co/('(ij)hora analipcimclla. ]Ib.)

This insect is one easily told by the curions case furnied by the

caterpillar resembling roughly a pistol, and hence it has been called

the Pistol Case-Bearer. The first inquiry 1 had concerning it was
in 1893, when a number of the larval cases were sent me from

Sellindge with a note regarding the great damage they had been

doing to cherry foliage during that year (1). In 1807 a similar

attack was noticed at Wye (1), the foliage being denuded by these

insects. Inquiries have also been received from Sussex, Surrey

and Somersetshire.

Tlie damage done by these insects is chiefly in spring-time,

when they come from their winter rest and commence devouring

the buds as they open. As tlie

leaves open out they crawl with

their cases over the foliage and

devour the upper epidermis and the

mesophyll, leaving a pale patch of

the lower skin, much as is done

by the Slugworm.

Lintuer (2) refers to an allied

species, C. malivorcUfj , liiley, doing

damage in America. r^- ^

Fia. Ifil.— LARVAL CASE ON LEAF AN'I

DETACHED, ALSO MOTH OF THE I'ISTO

CASE-BEAKEE.

Life-Histoi;y, Etc.

The adult moth nuiy be found

on the wing from July to August,

and occurs from Newcastle to the

most southern part of England.

The wings are creamy-white, with numerous scattered fuscous scales,

which are especially noticeable towards the tips of the wings ;
the

fringes are white; the hind wings are dusky, with long fringes of

dusky grey, paler than the wings. The moths are found flying about

hedgerows towards evening. In length they reach about ^ inch

from wing-tip to wing-tip.

The female lays her eggs on the underside of the leaves.

Besides the cherry they lay them also on the apple and the sloe,

but it seems to be always the cherry that they attack in numbers.

The ova appear to hatch in two or three weeks. In a few days

()
'2
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the larval cases commence to appear, which form a kind of shell

which entirely encloses the larva? in later life.

The larva is reddish-brown to almost orange in colour, with a

dark brown shiny head, the anal region darkened, the skin wrinkled

;

length less than ^ inch. The larval case (Fig. 151) is dark brown to

black, pistol shaped, with a white border around the mouth of the

case, slightly swollen at the

sides, partially snail - like

(helicoid) and much wrinkled.

This case is narrow and

more curved when young.

The larvcT may be found from

August through the winter

to June. They hatch out

from eggs laid in August and

on to the early part of Septem-

ber and soon form a house,

and continue feeding into the

autumn as long as possible.

They pass the winter attached

by silken strands to the twigs

and shoots of the trees, gene-

rally in a half-grown state. In

early spring they commence
to feed on the buds and unfolding leaves. Pupation takes place

inside the " case-house " ; the pupa is pale brown, and lasts in

tliat condition for three, four or more weeks. Before the moth
emerges the pupa is forced partly out of the case and the sides of

the case burst.

Natural Enemies.

Numerous small hymenoptera are parasitic on this moth. In
one instance, namely, at Sellindge, the Eev. S. Patrick found that

nearly every case was parasitised. Lintner (2) also refers to a

Chalcid parasite of C. mcdivorclla.

PtEMEDIES.

Spraying with arsenate of lead. This should be done in autumn
after a bad attack to prevent the larvcT from damaging the young
leaves, buds, etc., in the following spring.

References.
(1) Theobald, F. V. Journal S. E. Agricultural College, No. 6, p. 9 (1897).

(2) Lintner, J. A. First Eeport on Injurious and Other Insects of the State

of New York, p. 163 (1882).

[F. Edenden.
:.—AX APPLE CASE-BEAREK {Coleophora S]).)

AT X AND JtOTH.

(An allied insect found on apple.)
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THE CHERRY BLACK FLY.

{M/fzus cerasi. Fab.)

Well known to every cherry grower is the Black Fly, not only

in this country, but all over Europe, America, Africa, Australia (4)

and New Zealand.

The black aphis of the cherry swarms over the shoots (6) and

gets into the leaves, causing them to curl up. 8o thick do they

become some seasons

that they not only

destroy the leaves, but

kill the ends of the

shoots. Sometimes the

leaves do not curl at

once. Fitch refers to

this aphis in America,

and records as many as

190 ranged down the

mid rib of one leaf.

Moreover, they ex-

crete a large quantity of

very gummy honeydew,

and this falls on the

fruit and ruins it. The

black fungus grows
rapidly on the honeydew

of this dolphin, and this,

with their excrement,

soon ruins the crop. All
^^^ ^^3

['•'• ^<'f'"'^«-

varieties of cherries are cherky black aphis (Mijzus cerasi) on cherrv shoot.

attacked by it all over the kingdom. It also occurs upon red

and black currants.

On the large cherry trees in Worcestershire, Mr. Ijallard of

Eardiston informs me they do not look upon it as a serious pest,

yet one sees the top shoots dying from its attack. It is mainly on

wall fruit and on young trees that it does much damage, especially

to the morello cherry.

Both sweet and sour cherries are used as the host plant. It

is also recorded from peaches in Australia (4) and on the plum in

America by Thomas (1). Ants are very abundant amongst colonies

of this aphis.
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Life-History and Habits.

The wingless viviparous female is black and rather shiny, with

yellowish and black legs. This female as a rule appears low down

on the leaves in spring and has sprung from an egg laid on the

cherry tree. She soon produces pale lice, which darken and grow

into wingless viviparous females, and these

seem to ascend to the top shoots, over

which they swarm and produce countless

living young, which spread on to the leaves

and feed beneath them and cause them

^^H^B^X to curl up, and in dry weather soon kill

J^QSn|k them. In July many change to pupse,

^^^^MKki^ which have an olive-green appearance

.WJ^^^H

'

with yellowish wing cases. These give

^QBR^'^ rise to winged viviparous females, which

^ ^ •. » have a black thorax, greenish abdomen

and black cornicles, with broad trans-

parent wings ; this female is about -^^ i^^^^^

long. What becomes of these I do not

know. They certainly suddenl}^ leave the

cherry trees.

Bnckton (5) records the viviparous form on the currant at the

end of October. Do they fly back to the cherry ?

Certainly we find the eggs on the cherry (6), and the oviparous

form has been found there and is described as being dark shiny brown
;

the male, which is also found in October, is brownish-black with

yello\^'ish abdomen with five brown transverse bars and lateral spots.

The egg-laying females I have found as late as the 5th of November

on young cherry trees in Kent. The oviparous females are wingless
;

the males are winged, and are said by Whitehead to occur in mid
September. Each female lays from one to four eggs, sometimes on

the shoots, but, I have noticed, especially on any suckers growing

round a tree. They are black and shiny and placed near a bud. The

time of egg-laying must vary, for we find it recorded from September

to October, and it has been seen by myself as late as November.

Wallace (4) records two swarms during the year, one in June

and the other in October. The latter swarm contains the males.

[F. E.

54.—NYMPH OF THE CHEUm
APHIS (Myzus cerasi).

(fireatly enlargerl.)

PPtEVENTION AND TREATMENT.

There is no doubt that autumnal washing would do much
good by destroying the late generation before the eggs are laid.
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A strong paraffin wash may be nsecl at that time, as the leaves will

have done most of their work. No wash will harm the eggs.

As a remedy there is nothing better than soft soap and quassia

;

the latter is most essential for this pest, as it cleans off the foul

black debris ; the more put into the wash the better.

The time to spray is when the black fly are as seen in the photo-

graph, namely, collected on the shoots, before the leaves are invaded.

Two washings are usually necessary.

Good results have also been obtained with tobacco and soft soap

wash.
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A COMMON SHIELD BUG (Tropicons rufipr.. Linn.)

ATTACKING CHERRY TREES.

This large and handsome 8hield Bug was received from 'SLv.

Emptage in August 1907, with a note that it was swarming over

cherry trees at St. Ives, Huntingdonshire, and doing considerable

damage. Larva:^ nymphs and adults were sent, all taken at the

same time.

Xo mention was made as to whether it had attacked the fruit.

An allied species, Pdtoplior(o pcdicellata Kirby, called the Cherry Bug,

attacks the fruit in New South Wales (Miscellaneous Publications,

No. 538, ' Notes on Australian Hemiptera,' p. 3, 1901. Lroggatt).

This is a very abundant insect met with in most localities in

woods, fields and gardens. It even occurs in London. Although

it is said to be generally carnivorous in habits, and to live mainly

on the juices of caterpillars, I do not think that this is the usual

food, and believe it to be almost exclusively vegetarian. Professor

G. H. (Carpenter tells me he finds it mainly vegetarian in Ireland.

The specimens received from St. Ives differ from tlie type in having

a yellow apex to the scutellum, not an orange one. Mr. Distant

does not know the variety, and it is thus possibly unrl escribed.
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The larvfe and nymphs have a particularly obnoxious smell.

They are easily destroyed by jarring them off the trees and

crushing on the ground. It will be interesting to see if this new

habit of Trojncoris rufipes becomes permanent, or if it will remain

an isolated case.

THE CUCKOO SPIT INSECT.

(Philccnus sjmmarius. Linn.)

The so-called Cuckoo Spit Insect is now and again found on

fruit trees, especially cherry and apple.

The white frothy substance formed by the larvae and nymphs
is well known, and is especi-

ally noticeable on hawthorn

hedges and on roses.

The young forms are pale

greenish-yellow and are quite

covered with the wet froth.

The mature Frog-hopper

(Fig 155) is winged, and by

[F. Edenden. " meaus of tlic wings and hind

KiG. 155.—ADULT FROG-HOPPERS {PMixmis spumaria). legs it takes flying leaps

into the air. It is abundant

everywhere, and reaches about \ inch in length. The front wings

are brown to yellowish-brown with pale areas; all shades occur,

from almost entii^ely yellow to black, but it may always be told

from other related species by the distinctly curved side margins

of the elytra.

Should they occur in any numbers on fruit trees they may be

easily killed if the trees are heavily washed with water and then

sprayed with tobacco wash {vide appendix).



CUEEANTS.





( 203 )

LIST OF INSECTS, ETC, INJUEIOUS TO CURRANTS.

A. LEPIDOPTERA.

Currant Clearwing {jEgeria Hpuliformis. Clerck.). Shoots, p. 203.

Currant Moth {Abraxas grossulariata. Linn.). Foliage and Buds,

p. 206.

Winter Moth {Cheimatohia hnDuata. Linn.). Foliage, p. 50.

Currant and Hop Pug Moth (Eupithccia assimilata. Gn.). Foliage,

p. 211.

Currant Fruit and Shoot Pjorer (Tucurvaria eaintcUa. Clerck.).

Shoots and Fruit, p. 213.

Currant Fruit 'Motyi {SpUonnta rohorana. Tr.). Fruit, p. 212.

B. HYMENOPTERA.
Currant and Gooseberry Sawfly (Ncmntus rihesii. Cameron).

Foliage, p. 226.

C. COLEOPTERA.

The Glaucous Leaf Weevil (FhyUobvus calcaratus. Fab.). Foliage

and Buds, p. 21').

D. HEMIPTERA.

Currant Root Louse (Schi.^oiiriira fodicus. Buckton.).* Roots, p. 221.

Currant Blister Leaf Aphis (Bhoiialofiiplium rihesii. Linn.). Foliage,

p. 216.

Currant Leaf and Shoot Aphis [Myziis rihis. Linn.). Foliage and

Shoots, p. 216.

Bro\vn Currant Scale (Lccaniuni 2)crsicw var. sarotliamiii. Douglas).

Wood and Shoots, p. 226.

White Woolly Currant Scale (I'ldvinaria vitis var. rihcsin'. Sig.).

Wood and Shoots, p. 223.

E. ACARINA (Mites).

Currant Gall Mite (Erioplnjrs rihis. Nalepa). Buds. p. 231.

THE CURRANT CLEARWING.
{Mijcria fipidlfirrmls. Linn.)

This common moth is closely allieLl to the Apple Clearwing

(p. 17). It is known also under the popular name of Currant

Borer, and is sometimes spoken of scientifically as Scsia tijjuliformis.

* This is now known to be Scliizoneiora ulmi, the Leaf-Curling Elm Aphis.
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It is well known to most currant growers, being fairly widely

distributed over England and on the Continent, but only occasionally

is it found in sufficient numbers to cause any serious damage. It is

well known in Germany, and I have found it working in considerable

numbers in Normandy and Picardy (1). From Europe it has been

imported, according to Lintner (2), into America, where it is also

destructive to the currant.

Eed, white and black currants are attacked, but it is especially

the latter which suffer. INIr. Buley, writing me from Woodnesborough

in 1906, said that he had found it boring into the gooseberry.

Eeports of its damage have also reached me from Cambridge,

from several places around London, and many in Kent.

Life-History, Etc.

The moth (Fig. 156) is a little more than | inch in expanse of

wings and about h inch in length of body. The abdomen is metallic

black or bluish, the segments edged with yellow, the abdomen thus

being banded with three yellow stripes in the female and four in the

male, the apex ending in a fan-shaped mass of metallic purple or

black hair-like scales. The thorax is also metallic purple with a

yellow stripe on each side. The fore wings are transparent, the upper

margin black with a dark orange tint on the upper edge ; tip streaked

with black ; lower edge black, tinged with orange ; hind wings with

black margins, tinged with orange ; fringes black.

The moths appear mainly in June. The

earliest record I have is 25th of May, wlien I

found numbers in a garden at Ealing in 1884.

One habit I have repeatedly noticed in

this species is that they always occur on the

wing early in the day, between seven and

ten seeming to be the favourite hours, and

then only on warm, sunny mornings. They
(/•'. K. are seen hovering around the bushes, now

and again settling on the leaves and sunning

themselves. Once in 1892 I found them in

numbers in a garden at Cambridge resting on the stems and on the

undersides of the leaves of red currants during the latter part of

the day.

The female lays her eggs on the stems ; as a rule I only found

one placed on each stem.

The eggs are oval and yellowish-white in colour and seem to be

mainly laid near where a small shoot or a bud arises. In ten days
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(probably the time is variable) a minute white larva comes forth,

devours its egg-shell, bores its way into the pith, often first working

its way into a tender side-shoot of old bushes. This small shoot

soon dies and falls off, and in many cases leaves behind a small hole

in the stem, or the bud dies in a similar way. On reaching the pith

the larva works both upwards and downwards, but in all the damaged
shoots I have examined the white larva has had its head pointing

upwards.

In this position the caterpillar remains during the winter. The

larva is creamy-white, the head chestnut-brown and very shiny, and

which when retracted into the first segment shows through it, giving

the segment a dark appearance ; the remaining segments have each

two pairs of oval shiny wart-like markings on the dorsal surface ; the

anal segment is yellowish-brown with four large hairs ; the other seg-

ment has two pairs of hairs, except the first, which has three ; the

third segment from the tail has two black spots on the posterior edge

of the dorsum ; the spiracles are black ; legs brown, and the prolegs

have black edges.

The larvae commence to pupate in April. jMorris (3) states that

they may remain in the larval state till May.

The pupa is chestnut-brown ; the posterior edges of the segments

have a number of spines on the dorsal surface,

and the head is rather prolonged in front.

Before the imago emerges, the pupa forces its

way partly out of the hole formed by the larva.

The emergence usually takes place in the

early morning. The general signs of the presence

of this insect in a plantation are as follows :

—

(i) In early summer the dying -off of the

shoots, smallness of the leaves and the

fruit.

(ii) In winter one may detect the holes into

the shoots referred to ; these are about

\ inch across, and a quantity of " frass
"

may often be seen around this hole,

(iii) On cutting open a dead shoot tlie white

larva may be found within during the '" •'•''"•

winter and early spring.
(Natma

Prevention.

All that can be done as far as our present knowledge goes is to go

carefully over the bushes, in plantations where the attack occurs, and

JURllANT CLKARWING
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prune off and destroy all those sliowiug the holes mentioned, cutting

back until all traces of the black tunnel have disappeared.

Eeferences.

(1) Theobald, F. V. Journal of the South Eastern Agricultural College, No. 5,

p. 8 (1897).

(2) Lintncr, J. A. First Annual Eeport of the State Entomologist of New-

York, p. 8 (1882).

(3) Morris, F. 0. ' British Moths,' vol. I., p. 23 (1872).

THE MAGPIE OR CURRANT MOTH.

- (Abraxas grossulariata. Linn.)

This pretty moth is known also as the Currant and Gooseberry

Moth. Its common name of jMagpie ]\Ioth is derived from its black

and white colours.

It is widely distributed over Britain and is subject to much

variation of markings. As a pest it is best known on the currant,

[G. J. Blakeii.

KKi. 158.—LAIIV.E (.JUST REAHY TO PUPATE) AND PUPA OF MAGPIK MiJTlI.

especially the black currant, but 'red and white are attacked and

gooseberries are often defoliated by them. Complaints have also

been received of the harm these insects do to apricot, nuts, and the

ornamental ribes.

In 187(i Whitehead (1) records it as being very harmful in



Insects, etc.. Injurious to Currants. 207

Kentish and Cambridgeshire plantations, and again in 1881 in

many English counties and also in Ireland.

Ormerod(2) records its damage from Orkney and Sutherland-

shire, from Argyllshire, Fife, Midlothian, Cheshire, Herefordshire,

Herts, Wilts and Hants.

I have never had any serious complaints of its damage, except

from Surrey and Middlesex.

]). lUntuuL

FIG. 158.\.—IMMATURE CATERPILT,.\RS OF THE MAGl'IE MOTH.

In Scotland Mr. W. A Nicholson informs me it was very harmful
in Midlothian in 19U8.

Practically we can say it occurs all over the British Isles.

Currants have been attacked by it in Somersetshire, Devonshire,

Kent, Huntingdonshire and Sussex, but in no case was the damage
very serious. Most growers whom I have asked about it do not

consider it of much importance.

The case is different in gardens, however, for in such sheltered

places as walled-in gardens, especially where the currants are trained
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against the walls or fences, it is frequently a serious enemy, and it is

under such circumstances that it causes much harm to the apricot.

The moth is well known in Germany, where it is called the

Harlequin Moth (3). It is also common in France.

The damage is done by the small caterpillars in the spring, but

they are usually undetected until they are nearing maturity, and

then, the foliage becoming badly eaten, remedies are adopted. The

damage, however, is mainly done to the opening buds and young

leaves.

Infestation may come from woods and hedgerows. The cater-

pillars have a very varied diet otherwise than cultivated fruit, for

we frequently find them swarming on hazel, sloe, maple, spindle and

other trees.

LiFE-HlSTOEY AND HaBITS.

This moth belongs to the same family as the Winter Moth,

namely, the Gcometridcv, the caterpillars being " Loopers " or

" Measurers."

The moth is about 1^ inch in wing expanse, but the size is most

variable. The writer has bred specimens only 1:^ inch, others over

If inch across the expanded wings. The colour is creamy-white,

spotted with black; the base of the fore wings has orange-yellow

between the black spots, and there is a band of yellow on the surface

of the wings between the double row of black spots seen in the

specimen in the photograph ; the hind wings are like the front, but

have no yellow ; the thorax and al^domen are also yellow and black.

The male can be told from the female by tlie antennae being pec-

tinated. All variations exist

;

some specimens show very few

black spots, others in which

the black spots so completely

unite that the moth is almost

black.

The latter, so-called melanic

forms, occur mainly in the damp,

humid localities on the west

of Scotland, and I have taken

melanic varieties in the Channel

Islands, notably Sark. The

whole structure of the moth
is light and fragile, almost

butterfly-like. They fly very leisurely, generally soon after sunset,

but it is not uncommon to find them on the wing even during the

yF. Edenileii.

(jrossulariata).
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day. This is especially noticeable when walking amongst the

vegetation, the movement of the bushes or trees disturbing them.
July and August are the months we find the perfect insects on

the wing. They then lay their cream-coloured eggs on the leaves,

sometimes singly, at others in groups.

This I have noticed to take place after sunset, but Newman (4)

says that they may do so even in the middle <)f the day.

The eggs (Fig. 160) hatch in from six U) fifteen days into small,

\E. Tonye.

FIG. 160.—EGGS (IF THK MA(

almost black looper caterpillars which feed upon the leaves as long as

there is any nourishment in them. As a rule they reach a little over

J inch before the leaves have so hardened that the caterpillars have

to stop feeding. They then enter winter quarters, which are very

varied ; some of the small caterpillars seek shelter amongst the dead

leaves that collect in the forks and burrs on the bushes, others crawl

under stones, wood and debris on the ground.

I have found them in the hollow snags of the buslics, and in the

case of gardens they especially choose the holes in the mortar of ])riek

and stone walls and under the boards of outhouses, etc.

In spring they crawl forth as soon iis the leafage expands, and at

once commence to feed upon the young tender substance. It is

during this period that so much harm is done by this insect.

At first the young tender leaves are merely ni1)bled ; later the
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caterpillars spread out o^er the liushes and devour the foliage whole-

sale. The larvffi shown in the accompauying photograph reach when
mature about 1^ inch. In colour they are creamy-white, spotted and
marked with black and with orange-yellow at the sides. About the

end of June the larv^se are ready to pupate. They then fix themselves

by a small mass of silk at the tail end to a leaf or twig or to any
substance near the bush, and change in a delicate cocoon to a black

pupa with three golden-yellow rings to the body. From this con-

spicuous pupa the adult appears in July and August.

I'eevextiox and Teeatmext.

iSI"eedless to say all the deljris of dead leaves should be " flared
"

out of the plantation, in dry weather, where this pest is prevalent.

This may easily be done by a paraffin torch.

[A. V. D. Rintoul.

FIG. 161.—ICHXEIMOX COCOONS FROM CATEEPILLAK OF 3IAGPIE MOTH.

Ground l)eneath infested bushes should be well prong-hoed in late

winter, and a heavy dressing of soot and lime will often be found

beneficial. Some growers have found that smearing cart-grease or

Stockholm tar around tlie stems in early spring has prevented the

larvae that have left the bushes from returning. "Wliitehead records

this as having l)een particularly successful in Gloucester after an

attack in 1881. These preventive methods are well worth con-
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siclering, but spraying for this insect is perhaps better. Any arsenical

wash will poison the caterpillars. Just as in previously mentioned

enemies so with this one, arsenate of lead will be found the most

successful poison spray. Eegarding the time to spray there may be

divergence of opinion. Some would leave it until the late spring,

when the black and white caterpillars are seen working. We must

remember that it is in their early spring life that the chief damage

is done. Is it not then better to prevent this by autumnal spraying

to poison the caterpillars before they hibernate ?

Several trials have been made by the writer with the autumnal

treatment and no signs of the caterpillars have been seen in the suc-

ceeding year. In gardens where currants are trained against walls,

one must remember that the crevices between the bricks are often

their winter habitations, and in such cases repointing the walls has

been found of great advantage.

PiEFERENCES.

(1) Whitehead, Sir C. Report on Insects Injurious to Fruit Crops, p. 53

(1886).

(2) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits,' p. 89 (1898).

(3) Taschenherg, E. L. ' Praktische Insekten-kunde,' III., p. 159 (1880).

(4) Neivman, E. ' British Moths,' p. 99 (1869).

THE CURRANT AND HOP PUG MOTH.

{Eupithccia assimilata. Gn.)

The caterpillars of this moth now and again do some damage to

all three varieties of currants, and also feed on the hop. The moth

is a little more than | inch in wing expanse, the fore wings light

blackish-brown, with a grey to almost white line across. It is found

on the wing in May and June.

The larva is yellowish-green, thickly covered with small yellowish-

green raised spots, the divisions of the segments yellow and a dark

green line along the back and one below it on each side; the larvae

show considerable variation. They are mostly noticeable in September

and October. Pupation takes place in an earthen cell in the soil.

The pupa is yellowish-green. Spraying in autumn with arsenate of

lead would suffice to keep this moth in check, if it ever increases

sufticiently to need treatment.

p 2
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A CURRANT FRUIT MOTH.
{Sjriloiwta roljorana. Tr. ?)

When investigating the condition of the orchards and plantations

in Worcestershire in 1906, my attention was drawn to a curious

attack in black currants by Mr. Denis Best at Temple Laugherne
and by Captain Crane at Stourport and others (2). The attacked

berries when seen in August were still hanging in a mummified
condition on the bushes and all showed, as pointed out to me by
those on the spot, the large round hole seen in the photo^'Taph

(Fig. 1(32).

Collinge also reports this pest in Worcestershire at Mr. Best's (1),

and says it is Spilonafa rohorana.

FIG. 16-^.—A BLACK CU)!KA>

[F. Edenden.

FRUIT 3I0TH (sp?) AND ATTACKED CURRANT.

The larvffi apparently feed in the ripening currants, hollow them

out, and then leave them as dried masses which hang on after the

fruit is gathered. l'up?e were found amongst dead leaves on the

bushes and from these two moths were bred out, namely Spilonota

rohorana and Hcuierosia rhcediella ; which is the culprit is not known
definitely at present, and I am not sure that it is either, for the mere

finding of pup;e spun up around the damaged fruit is not necessarily

a sign that they have come from the larvae eating the currants.

Until some more observations have been made it is not advisable

to deal with this subject further.

The t^pilonota rohorana bred from puijffi taken from Captain

Crane's bushes leeds normally in rose shoots, but occurs now and

then on apple and other plants ; it appears in April and May.

These facts do not tally with the damage done to the currants.

The other species bred out, Hemerosia rhecdiclla, normally feeds

on apple and hawthorn.
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References.

(1) CoUinge, W. Report on Injurious Insects and Other Animals obseived in

the Midland Counties during 1906, p. 30 (1907).

(2) Theobald, F. V. Report on the Orchards and Fruit Plantations of Wor-
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THE FRUIT AND CURRANT-SHOOT BORER.
{Incurvaria capitdht. Fab.)

This Tineid Moth goes through a very curious series of changes

during its growth and development and is of particular interest. It

is sometimes harmful to red currants and also attacks the black and

white varieties.

The damage is caused by the larva tunnelling up the young

shoots, causing them first to flag and then die right back.

The appearance of the withered tips is very marked and will at

once show the presence of this insect in our plantations. It has been

but seldom reported to me. In 1899 and again in 1902 some

inquiries were received from mid Kent and in 1904 one from

Worcestershire. It has also been observed at work near Esher in

Surrey, and near Cambridge and at Wye. Ormerod (1) records it

from Gloucestershire, in the Toddington Fruit Grounds at Winch-

combe.

Warburton (5) records it from Worcestershire.

LiFE-HiSTOKV, Habits, Etc.

The moth is a pretty insect about h inch in spread of wings. The

fore wings are dark brown and have when fresh a satiny lustre,

showing in the sunlight a purplish tinge ; towards the base of each is

a yellow band running across the wings and nearer the tip are two

yellow spots ; the hind wings are uniformly grey with faint purplish

lustre. The head is deep yellow and shows up prominently with

the yellow markings on the wings.

The moth delights in the sun and may be found settled on the

blossoms of plants, especially I have noticed on Umbellifera\ It is

fairly common over the south and middle of England, but does not

appear to be found in the north or in Scotland. It is also recorded

from north Ireland ; Stainton records it from Alkham near Dover,

Bristol, Cambridge, Kingsbury, Middlesex, Manchester, Pembury,

Scarborough, Tenterden.

The time of appearance is about the middle to the end of May,
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now and then into June. The female places her ova in the young

currants, where the small caterpillars pass the first stages of their

life. These early stages were followed by Chapman (2), who records

the egg-laying process as follows :
" The moth sits upon the currant

and penetrates it in the lateral region, on one occasion the process

occupied three or four minutes, on another, only about thirty seconds.

The dates were from the 17th to 20th of May. On examining one

of these currants, which was rather more than half grown and with

seeds still very soft, two eggs of capitdla were found lying free in

[Horace Knight.

FIG. 163.—THE RASPBERRY SHOOT MOTH {Iticurvaria cctpitella).

Larva, adult aud larva in shoot.

the ovarian cavity ; in another, the cavity contained two such pairs

of eggs.

The ova are colourless and lemon-shaped, about 0"67 mm. long.

The small caterpillars which hatch from these eggs feed upon the

seeds. The fruitlets become prematurely coloured and in June and

July the small caterpillars leave the fruit and spin up small white

cocoons on the bark, under the rind or on the bud scales. At this

time the little larva3 are only about jV iuch long, of an orange-red

colour, with rufous head.

In this stage the winter is passed, and in the spring the little

larvse crawl forth and bore into the buds and shoots. They tunnel

up the shoots after destroying various buds and cause them to flag

and die. At first the larvas are briglit red, but before becoming
mature they become greenish to greenish-white. Stainton (3)
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describes the larva as dull greenish, with a red patch on ninth

segment ; head and second segment black.

In April and May they change to brown pupre in somewhat loose

cocoons in the tunnelled shoots, tlie pup^e forcing their way partly

out before the emergence of the moths.

Warburton (5) noticed that the larv;o which " were not stopped

by the muslin (bag) took refuge under the little flakes of curled bark

on the currant stems and pupated there." In that position fresh

pupai and empty skins of those of last year were found.

rEEVENTION.

The only definite plan known to check this pest is to hand-pick

the flagging shoots in April before the emergence of the moths.

Spraying with caustic alkali wash in winter would be sure to do

good, as it would remove old bud scales, etc., and so expose the winter

cocoons and might even damage the small larvie.

Keferexces.

(1) Chapman, Dr. Entomologist Monthly Magazine, pp. 297-300 (1892).

(2) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush

Fruits,' p. 71 (1898).

(8) Stainton, H. T. ' Tineina,' p. 42, and ' Manual British Butterflies and

Moths,' vol. II., p. 297 (1859).

(4) Kaltenhacli, J. H. ' Pflanzenfeinde,' pp. 260 and 629 (1874).

(5) Warburton, C. Journal Royal Agri. Soc, vol. LXVII., p. 268 (1906).

THE GLAUCOUS LEAF
WEEVIL.

{Phyllohiu.i calcamtus. Fabr.)

This leaf weevil is recorded by

Warburton (1) as doing serious damage

to black currant bushes at Bewdley.

It usually occurs on alders and various

low bushes in hedges. The weevil is

locally common and is said by Fowler (2)

to be generally distributed throughout

England; common in Scotland (Solway,

Tay, Dee, etc.) ; Ireland, near Dublin,

and most likely widely distributed.

It is a large and conspicuous species

often nearly ^ inch long, but sometimes

only a little more than -^. Colour black,

[Horace Knight.

FIG. iGi.—Phyllobius calcaratus.
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clothed with long and narrow, yellowish-green or golden scales ;
the

wing cases long, much broader at the base than the thorax, with fine

punctured stripe ; antennte red, fuscous at the apex ;
legs red, with

dark tarsi and femora. The best treatment, would be jarring the

beetles off on to tarred boards.

References.

(1) Warhui-ton, C. Annual Report for 1894 of the Zoologist Journ. Roy. Agri.

Soc. of England, vol. V., 3rd se., pt. 4 (1894).

(2) Foiuler, Canon. 'The Coleoptera of the British Isles,' vol. Y., p. 204
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CURRANT APHIDES.

{lilutpiikmphuiii rihis, Linn., and I\f//ziis ribis, Linn.)

All three varieties of currants are often attacked by Aphides

or Plant Lice. At least two species are culprits.

During 1901 currant buslies were considerably damaged by

them. In some districts the

1 )ushes were quite ruined, the

leaves turned brown and

shrivelled up, and the fruit

fell off, the bunches " shank-

ing " in consequence of the

abnormal presence of these

])ests. The rapid increase of

the " riant Lice " was due to

a long spell of dry, warm

weather, so flivourable to tlie

development of these insects,

so detrimental to the develop-

ment of the fruit and health

of the bushes. Aphides are

usually more or less preva-

lent on currants, and are

always liable under certain

during June 1901, to increase to

[A. V. D. Rintoul.

lANT LEAF WITH BLISTERS SHELTERING
Al'HIS (A', rlhis).

climatic conditions, such as existed

an injurious extent.

The two currant species mentioned work in a slightly different

way. One, li. rihis, was at one time thought to produce reddish,

reddish-brown, or yellow blister-like galls on the surface of the leaves,

whilst Myzus rihis often causes the leaves to curl up, especially on

the top shoots. Both species are equally difficult to destroy after
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they commence to breed iu numbers, owing to their being hidden, and

more or less protected in the hollows of the blisters and under the

€urled-np leaves. The galled patches are chiefly noticed on the

upper surface of the leaf, where they are blister-like ; below they

CURRANT SHOOT WITH I)ENs;E CLUSTEll

DUE TO APHIS ATTACK.

[/.'. Kdenden.

Jur.LEK LEAVES

are concave. In this cavity the aphides live and breed, the area

of the diseased patch increases as they develop. The leaves so

attacked shrivel away, the fruit often falls owing to loss of sap

long before the leaves die. These red blister-like patches are not

caused by the aphides. I have frequently during the last few years
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found them forming, before any of the aphis had hatched from the-

eggs. Whether they are fungoid in origin I do not know, but in

any case they are not caused, as thought, by the plant lice, which

merely shelter beneath them. Xeither of these aphides is said

to form much "honeydew," hence the diseased appearance of the

leaf is often not noticed as being of insect origin during the early

stages of the attack, unless an examination has been made of the

under surface. Later on ''honeydew" becomes abundant, being

especially formed by the leaf-

curling species ; on black cur-

rants the " honeydew " often

gives a shiny and sticky appear-

ance to the whole bush.

The insects spread chiefly

by means of winged genera-

tions, which appear every now
and then, flying from bush to

bush, and there setting up fresh

areas of disease. These winged

generations may occur as early

as the middle of May, but

usually not until -Tune. All

varieties seem to be attacked.

LiFE-HlSTOEY AND HaBITS.

Although the appearance-

and habits of the two ciu-rant

aphides are different, yet their

life- histories are very similar.

(I.) Bhopalosiplurin rihis, L.—The wingless viviparous female,,

or " mother-queen," is shiny green, mottled with darker green

:

legs, honey-tubes, and antenna? pale green; eyes, red. In form it

is oval and convex, and slightly larger than the following species

(II.) ; the body being -^q inch long. The wingless females are found

on the under surface of the leaves and sheltered under the red,

orange, and yellow blisters. They appear first of all in April, and

occur continuously until July and even August. Every now and

then the lice to which they give rise turn into so-called pupt^,

which are characterised by rudiments of wings appearing as wing

buds.

iPHIS SHOWING TWO YOUXG WITHIN.
(Greatly enlarged.)

The pupa is green, and does not, apart from the wing cases.
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differ much from the wingless female or larva. The winged vivi-

parous female, which arises from the pupa, is yellowish-green with

black head and antenna^ ; the thorax is black with a yellow band

in front ; the abdomen is a bright yellowish-green, with dark spots

and patches on the back and sides
;
yellow honey-tubes, swollen

towards the apex ; legs ochreous, with the joints and the feet black.

These winged females fly from bush to bush. In the autumn or

late summer males and egg-laying females are formed; the egg-

laying female, after being fertilised, deposits a few brown elongated

eggs on the last year's growth of a twig just under the broken rind or

upon it. Here the eggs

remain all the winter.

This aphis, besides feed-

ing on the red, black, and

white currant, also attacks

the gooseberry, and it has

been found in the Guelder

Eose, the Nipple Wort,

and the Sow Thistle.

Walker many years ago

suggested that this species

flew to the lettuce as its

second host plant, and

from what I have ob-

served I am inclined to

think this is correct, for

I can detect no difference

in the aphides found on

lettuce in the late sum-

mer, and certainly this

species leaves the currants in great numbers in late summer.

(II.) Myzus ribis, Linn.—This plant louse can easily be dis-

tinguished from the former, with a lens, by its olive, not black, head,

and its black honey-tubes and irregularly black ornamented abdomen

in the winged female. It occurs from April to August, especially

in the black currant and gooseberry, but also on the red currant;

it is said to cause blisters similar to (I.). It often causes the leaves

at the apex of the shoots to curl and twist up. I have never been

able to find any blisters formed by it.

The wingless female, which appears in the spring, is shiny

yellowish-green, with dark green mottlings, elongated oval in form,

and with curious hairs in front; the honey-tubes and legs are

1.1. I', n. liint'iuL

FIfi. 16S.—CAST SKIN OR EXUVIUM OF AN APHIS.

(Greatly enlargeiL)
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pale green, and the eyes bright red. The larvee are pale green.

When the leaves lose their sap the larvie turn to pupse, and then to

winged females. The pupa of this species is shiny yellowish-green,

wdth two brown spots on the back of the head. The winged vivi-

parous female is bright green, with pale olive head, brown thorax

with an olive band across it, irregular transverse bands and spots

on the abdomen, and four or five dark lateral spots ; the deep olive-

green to black honey-tubes are cylindrical in form, and the deep

oreen legs have olive feet. Towards July many leave the currants.

Fia. 169.—A KNAPSACK SPRAYER ("FOUR OAKS PATENT") USEFUL

IN SPRAYING BUSH FRUIT, ETC.

but some always seem to remain, and give rise to egg-laying females

and males, the former depositing their long brown eggs under the

exfoliated rind, attaching them to it by a gummy excretion; the

eggs hatch in the spring, when they give rise to larvte, which soon

grow into the "mother-queens." The wingless female is smaller

than in the former species, being little more than yV inch long. It

also occurs on the gooseberry, and it curls up the leaves and deforms

the shoots often to a serious extent.

Natural Enemies.

The larvfe and adults of the Two-spotted Ladybird are often

to be found feeding amongst the colonies of lice, and do inesti-

mable good in keeping them in check. Larvse of several species

of Hover Flies also feed on them, their leech-like srreen or dull red
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larvre living amongst the lice in tlie blisters or curled leaves. But
in spite of these, great harm results, for they never occur till tlie

damage is mostly done.

Pkeventiox and Treatmext.

Black currants should be cut very iiard in the autumn after

an attack, and the strippings carried away and Imrnt. By so doing

many eggs will be destroyed.

When aphides are present on the bushes it is most important

to fipray early in the year, directly the lice are seen, before the leaves

become curled up; the lice can then be far more readily reached

by the spray than later in the year.

The most successful wash for these plant lice is dilute paraffin

emulsion. This is when a bad attack has taken place, but only

slight benefit results when the leaves are once curled. Plain soft

soap and quassia is enough if the bushes are washed early.

The wash has to be put on so as to reach the undersides of the

leaves.
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THE CURRANT ROOT LOUSE.

{Sehizoneura uhiii. Linn. = Sehizoneara J'odien>i. Buckton.)

Three cases of damage caused by this aphis ha\'e been recorded

(1, 2 and 6). It is an insect, however, which we must keep under

observation, as in one instance the writer found it doing much harm

to currants in Kent at Swanley (1). Carpenter (2) has found it in

Ireland, and Warburton (G) records it without locality.

The aphis attacks the roots of black and red currants, where

it forms an unhealthy galled appearance.

The bluish-grey to white wool, although not abundant as it

is in the Woolly Apple Aphis, is sufficient to identify it. Winged

forms appear in autumn and pass out of the ground to fresh

plants.



222 Insect Pests.

The pests appear to swarm at times

and leave the soil in numbers.

Small galled and split growths may be

seen where the aphides have taken up
their abode near the stem, and in young
stock the plants die under the attack.

Should any pale wool and powder be

seen on young currant stocks it is well

to have them cleaned before planting, by
either washing them in warm soft soap

and water, tobacco wash, or fumigating

them with hydrocyanic acid gas. Injec-

tions of bisulphide of carbon also do

good.

Tliis aphis was sent me from Paddock

Wood in 1894, where it was found living

in the ground and was taken to be the

subterranean form of the Woolly Aphis (3).

It is to be found attached to the roots

and also in earth chambers lined with

cottony fibres. Bucktou (5) described it

as a new species from Haslemere.

This insect has now been shown to be

the migrant form of Schizoneura ulmi (7),

which causes the curled leaves on the

elm in spring and summer, and when

these get tough it descends to the roots of currants and gooseberries.

•'IG. 170.—CURRANT ROOT LOUSE

ON BLACK CURRANT.

(Note damage at a and white

patches.)
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THE WHITE WOOLLY CURRANT SCALE.

{Fuh-ima-ia ritis var. rihrsicr, Siguoret.)

This species during the greater part of its existence is one of the
•most marked of the Coccidte we find in Great Britain, and cannot
well be confounded with any other outdoor species. But durino- its

young scale stages it may be mistaken for the Brown Currant Scale
{Lecanium 2}<''rsicflj var. sarotltamni).

The White Woolly Scale can readily be told during the summer
by the presence of a large quantity of white wool, which first appears
as a cushion beneath the insect, and which gradually pushes it away
from the bark. The white cushions spread out and the fibres Ijecome

loose and get blown about by every breath of air, threads of extreme
fineness being spread from twig to twig and bough to bouoh like

spiders' webbing. Bushes when badly attacked look just as if spiders

had spun their webs over them and the bushes had been dusted with
lime or wdiite-wash. Figure 171, reproduced from a photograph, shows
the appearance of an infested branch. The specimen came from some
bushes in Huntingdonshire which were completely covered, as shown
in the figure. It is a species readily distributed by the wind and by
birds.

The dead dried insect is dull greyish-brown, of a roundish oval

form, about i to i inch long, and like the Brown Currant Scale, with
A distinct notch at the posterior end of the body. The edo-es become
curled up and the surface is very convex, and some trace of a keel is

seen running down the back, and transverse lines running down from it

to the sides. The adult female at the period of parturition is dusky
yellowy almost covered with dark brown reticulations which may form
indefinite transverse lines

; after parturition, dark brown or chocolate-

brown to black. At the period of fecundation the female becomes
slightly elongate and widened posteriorly ; colour dusky yellow, with

a median bright line and distinct dark brown reticulations. In the

winter the insect fits close to the bark, but by degrees a thick, rather

close cushion of wool appears, and gradually lifts one end of the insect

up ; as this grows it becomes irregular and loose threads get blown
from twig to twig and hang about in the air. In this mass of wool

the female lays her eggs. The eggs are small, pale, dust-like bodies,

which I have found as early as July (1). Newstead finds that the

larvfe hatch early in June. Some ova I kept for a week ; they then

gave rise to little, orange, six-legged larvte which moved about actively

•on the wool and over the twigs ; the deep cleft in the caudal
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extremity is very noticeable, so also are the two caudal bristles
;
in

form, the larvpe are roughly oval. The eyes are dark, and the

anteume have distinct

long hairs of speciHc im-

portance. On the antennffi

live bristles occur, of which

that on the third joint and

that on the last are the

longest. After tive days

the surface of the larvae

became keeled nnd more

or less striated, and more

convex in form. They

showed a distinct aversion

to light, both natural and

artificial. At the end of

ten days the larvie re-

mained stationary and the

skin commenced to harden.

Previous to this some of

them were more or less

covered with little grey

woolly granules.

The white nest sub-

stance is said by Newstead

to be secreted behind and

beneath the female's body.

By May the females are

mature, but the nest is

not formed at once, and

according to my observa-

tions the females do not

commence egg-laying

until June and continue

until July, the larvte

hatching out over a period

of six to eight weeks.

When the full complement of eggs is laid the female dies, and her

shrivelled body remains behind at one end of the cushion, now loose

and irregular.

I have never seen a male scale of this species. Newstead (2)

states that it is like the typical male of Lecaninni.

WODI.T.Y CUKRANT 8('ALE

fix var. rtbe><i;i-).
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I have observed this species on the hlack, red, and white

currant. Miss Ormerod (3) records it from the Itlack carrant and
also from Bibcs sanguinenm; an ornamental species.

jSTevvstead (2) also records it from all three varieties and says it

occurs most freely on R. nigrum, to which it is often injurious. He
records it from Banffshire, Aberdeenshire, Kincardine, Edinburgh

City ; Arbroath and Berwick-on-Tweed ; from Bangor, North Wales
;

very common in Cheshire and near Liverpool. Mr. Denis Best

tells me he has had it in his plantations near Worcester (4). Mr.

Moseley records it from Huddersfield.

In the neighbourhood of Paris and in other parts of France, it is

not at all an unusual pest on the red currant, and has long been

known to be destructive.

The only observations I have made of it in England were on

wall bushes in the open, and in all cases the bushes were not in good

sunny positions, but were more or less sheltered.

It is strange how suddenly this pest may appear, as seen in the

garden in Huntingdonshire. There is no doubt that it is easily

wind-borne and equally easily spread by birds, hence its sudden appear-

ance in isolated areas some distance apart. Some of the most

interesting notes on it are given by Newstead (2). He records how
the young hatch in June and until the first week in July, a period of

about twenty-eight days. They are very active for a day or so and

tlien disperse over the plants, ascending to the leaves and young and

tender shoots, but rarely fix themselves in such situations. They almost

invariably select the hard ripened wood of the previous year's growth.

A^'ery little change takes place in the larv;e at first, but by mid July

they undergo their first moult. At the end of August another moult

takes place. After this the first traces of reticulation show and the

distinction of sexes takes place. The males become more elongate

and more reticulate than the female. As soon as the elongate form

is reached the male enters the puparium stage. By the end of August

the male propupal stage is reached, and about seven days later the

white caudal filaments of the male are seen to protrude from under the

puparium. The males come from under the puparia in mid September

and go on appearing until the second week in October. The winged

males take a short rapid flight, more like a leap. About the end of

September the females effect their third moult. By the third week

in October they are nearly mature and closely resemble in colour the

bark of the food plant. The insect passes the winter in this stage,

and early in March shows signs of growth and secretes honeydew.

Towards the end of April the females thicken and the margin of the

Q
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body formerly fixed to the branch becomes raised up by the white

cushion, and in this pad the eggs are deposited, and the larvse Tiatch

in June and July.

The great amount of honeydew secreted is very marked.

The treatment is the same as that given in connection with the

Brown Currant Scale, p. 1:!30.
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THE BROWN CURRANT SCALE.

{Lccanium ifcrsicm var. sarothamni. Douglas.)

(Lccanium ribis. Fitch.)

The Brown Currant Scale is much more abundant in Great

Britain than the former species, and increases with greater rapidity.

Moreover, it attacks a larger number of plants. It has been recorded

on the raspberry, cotoneaster, Clematis, Cratcegus oxyacanthus and

C. 'jjyroMinfhtiji, Cytims scoparius, Philadclphus, Wistaria cliinensis,

Neillia (1), on conifers, on euonymus, and on plum (6), but especially

on the currant and gooseberry. It has also been found on elms in

Denmark (5).

The Brown Currant Scale also occurs in North America, for Fitch

describes it under the name Lccanium ribis. It is very injurious to

the young wood upon which it is often found, sucking out the juices

and stunting the growth of the wood. Bushes, etc., affected seldom

bear much fruit, and the leaves usually ripen off long before those of

healthy bushes. The female is yellowish-brown to rich brown in

colour, hemispherical in form, about | inch in length ; slight transverse

markings may be seen at the edge, which when old becomes covered

with corrugations, and the edges much contorted. The male is not

known in Britain. The larva? of this scale differ considerably from

those of F. ribrsia:. Their colour is yellowish to pale reddish.

They emit very long delicate glass-like filaments from both ends.

The larva- wander about freely over the bushes for some time,

finally settling upon the young wood, when they soon become fiat and
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rather sticky, oval in form, pale chestnut to ochreous-brown around

the edge, darker in the middle. In six weeks they may assume the

mature state, and then the female commences to lay her eggs, the

small dust-like eggs being mixed amongst a small quantity of white

or creamy threads. Daring the winter I have found the eggs under

[A. V. I). Hiiitoid.

FIG. 17i.—THE UIIUWN iiCALE UN CCIIRANT (Lecailil'JIl

persicx V. sarolhamni).

(Slightly enlarged.)

the mature scales, but the majority pass the winter in the immature

condition as larva-.

, Three broods of this insect have been known to occur during the

year, rarely two (5). I have found the larvtv actively wandering on

gooseberry bushes in the middle of Xovember. I have also notes of

their occurrence in the same garden in February, April, and again

in June and July. Xewstead says they are single brooded.

The larvfe under observation found in February l)ecame mature

females by the 2nd of May, and were depositing eggs. These eggs

Q 2
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liatched out in the first week in June, and gave rise to mature

females in August, which deposited eggs that hatched out in

September. The majority of these were fully developed females by

the 20th of October, and from the eggs laid by these there sprung

larviv, which I also found on the bushes in Xovember. It thus

seems that in Kent, and probably elsewhere, there may be as many

as three broods of this Coccid, but usually there is only one brood.

The insect passes the winter in the full grown larval stage, scarcely

visible to the naked eye and rarely in the egg stage (5)

These larvte have a distinct reddish hue in the spring.

Unlike the previous species, the larva?, are not affected by light.

Those observed seemed very fond

of wandering about amongst the

green algee on the bushes, with

which many were covered. The

male is quite unknown, the species

presumably breeding entirely

asexually.

The gooseberry is attacked just

as much as the currant, and especi-

ally bushes beneath standard fruit

trees. This scale has been recorded

from most parts of England, and I

have observed it in north Wales.

ISTewstead (1) is of opinion that

it is merely a variety of Lecaniurii

pcrsicm (Geoffrey).

Curtis (4) refers to this insect as Lccanmm Jiesjycridwrn, merely

more elongated forms due, according to Xewstead, to the exigency of

the insects on the twigs.

One noticeable feature in this insect is that very distinct white

scars remain for a considerable time on the bushes the dead insects

are removed from (Fig. 172).

in;. I,... YiUNC WINTKl; I'oKM (iF BU
JURKANT SCALK. I.uWEIl ONE ALIVE, U.

KILLED BY PARAFFIN EMULSION.

ISTatueal Enemies.

Numerous natural enemies prey upon these Currant Coccidte ; of

these by far the most important are Ladybird Beetles (Coccinellidce),

but, unfortunately, in Britain we have few, if any, that help us in this

respect. The importation of foreign Ladybirds has been undertaken

(5 and 6) with the hope of acclimatising some scale-feeding species in

this countiy. Eesults with the Vedulia cardinalis and the Orange

Scale {Icerya jmrchasi) in America have been so successful that we
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So farhad some hope that similar good results might accrue here,

this has been a failure.

A few minute Chalcidida: also feed on these scales, but unfortu-

nately they seem to make little difference in their numbers.

Xewstead (1) says the second generation of the White Woolly
Scale becomes infested with these minute hymenoptera, which

increased in the third generation under observation to such an extent

that 50 per cent, of the Coccids were destroyed. This parasite is

known as Blasfothrix scricca (Dalman).

Many scales are destroyed by the Tits (Paridcc), especially by

the Blue Tit (Pants ccerukus); but as they also help to spread several

of these enemies I am afraid that much of the good they do is counter-

balanced. Newstead also mentions the Cole Tit (F. atcr), the Marsh

Tit (P. iKtlustris), and the Great Tit {P. major) as feeding upon them.
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I have seen the Long-tailed Tit and also the Golden Crested Wren

eating them. Xatural enemies in this country are of very little use,

and in the case of the Currant Scales seem to do little or no good.

TREATMENT OF CUKKANT SCALES.

A hundred and one remedies have been advocated ibr scale insects,

some more or less successful if properly applied. Of patent com-

pounds one need say little, they are too expensive for outdoor use,

and often not of much value except on the larvae. But for private

greenhouse use no doubt some may be of value, and when used in

small quantities will save trouble where money is no object. Three

remedies only are of any real service in Scale attack on fruit trees

out of doors, namely, (1) caustic alkali wash, (2) Woburn wash,

and (3) paraffin emulsions. Fumigation with hydrocyanic acid gas

is most successful, but is troublesome to apply out of doors, never-

theless, it might be advisable for Currant and Clooseberry Scales

when the attack is very severe {vide Fig. 174).

Of the three washes the former is quite successful, clearing the trees

and bushes entirely of these two Coccid pests. This wash, which has

to be applied in the winter, removes all foreign bodies from the plant.

For such scales as the one just mentioned and the White Woolly

Currant Scale, no better treatment can be recommended. This wash

should be well sprayed over the bushes early in January in currant

and gooseberry plantations.

Mr. John Eiley of Putley Court found this most effective for the

Brown Gooseberry Scale.

I'araffin em.ulsion should contain up to 6 gallons of the best

paraffin per 100 gallons of wash to have much effect. The paraflBn

jelly recommended for Pied Spider on gooseberry may also be used

for these insects ; so far the best results have been obtained with

it and caustic alkali wash.
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THE CURRANT GALL MITE.

(IJrloj)hi/cs j'ibis. I^'alepa.)

The disease caused by this mite is popidarly called " Big Bud."

During recent years the mite has become one of the worst pests

with which the fruit-grower has to reckon, the damage done is

enormous, and no means of extermination has yet been found.

The difficulty experienced in getting rid of the disease is due

entirely to the position of

the mites inside the buds.

Although, thanks to the

work of iSTewstead (1),

Lewis (2), and Warbur-

ton (3), we know a great

deal about the life-history,

yet there are still many
points upon which we have

not yet sufficient knowledge.

The minute mite that causes

the disease belongs to a

family of acari now known
as the Uriophi/ida:, formerly

as Plujtoptidcv.

Other mites which be-

long to this family are pro-

tected by the bud in a

similar way : the Nut Bud
Mite {E. aveUana', Amerl.),

the Birch Mite, H. radix

(sub. sp. fyijicns) (Can.) and

the Yew Mite {E. taxi,

Murray), all of which cause

the buds to swell in the

same way as does E. rihis on the lilack currant. Galls are formed

by many of these mites on the leaves of various plants and trees,

such, for instance, as the several kinds of small red galls frequently

found, in numbers on the leaves of the maple and sycamore, and the

common " nail galls " of the lime.

They are usually situated on the upper surfaces of the leaves, the

aperture being below, and they may l)e covered inside with a whitish

downy substance. Mites belonging to this family attack other fruit

7.5.—BLACK CURRANT SHOOTS, RIGHT ATTACKED BY

BUD MITES, LEFT NORMAL.
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trees, such as the plum and the pear ; the Pear Leaf Blister Mite

{E. iiyri, Scheuten) being very common here, in America, and at the

Cape. The gall mite of the currant, like all the rest of the family,

is very small

The disease caused by it has been known in England and Scotland

for a long time past, and appears to have been noticed in the neigh-

bourhood of ]\Iaidstone quite seventy years ago. At that time it was

not known what caused the buds to swell, nor was it apparently

considered of much importance. It did a good deal of damage in

1849-1850 in Scotland aud probably earlier, but the first authentic

record appeared in 1869 (-l), when the infestation was prevalent in

Yorkshire, and Professor Westwood. referred to the cause of the

disease as " a peculiar species of acarus " (4).

It is only in the last twenty years the attack has caused serious

losses, but it has now spread to such an extent that few plantations

are free from infestation in this country and no variety that has been

grown any length of time appears to be immune.

The infested buds, which contain thousands of mites, swell to an

abnormal size, and though they may eventually open, nevei' do much

good and seldom give any fruit of value. None of the supposed

remedies are of any value. In one plantation a certain treatment

will lessen infestation, while another grower will find that it is a

complete failure.

Dp]SGl!irTIOX OF THE DISEASE.

The appearance of the buds when infested with the Currant Mite

can be seen in Fig. 175.

The abnormal growth is due to the mites biting the tissues of the

buds. A bush badly diseased will be covered with swollen buds,

but when first attacked it is noticeable that sometimes the terminal

buds are chiefly infested, and sometimes the basal buds only show

signs of disease. In other cases both the terminal and basal buds

are free from infestation. The difference between normal and

infested buds is usually well marked ; the former, as a rule, are conical

and look clean and healthy ; while the latter, presenting a somewhat

mealy and bloated appearance, -are more or less globular in shape

(Fig. 175).

The buds attacked do not always burst open, but they turn brown

during the summer. These dead dried buds will remain on tlie

bushes a long time. On opening a diseased bud it will be found that

the parts within are distorted and pale in colour, owing to the

extraction of the juices by the mites, whose presence will only be
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detected by the appearance of a faint wliite ])0\vdcr. The fact that a

SMALL WHITE DUST.

{Enlarged.

)

bud is not swollen must not be taken to mean that it is mite free.

A few mites may often

be found in a normal bud,

having just migrated

there. Then, as they

increase, the bud com-

mences to swell. Each

diseased bud contains

thousands of mites, wdiich

are very prolific. Eggs

and young are all found

mixed up with the adults.

Desckiption of the

Mite.

The mite (Fig. 17^)

is semi-transparent and

shiny, narrowly elongate

and cylindrical in shape,

in length nearly j J-„
inch.

The body, which is white or pale yellowish-green in colour, is marked

I

ir. //. Il(hniin,m!.

l-'IG. 177.—SECTION OF BIG BUD, SHOWING DESSE MASS

OF MITES.

(Greatly enlarged.)
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with a seiies of from 60 to 70 transverse rings, furnished with regular

rows of circular projecting processes, only at the sides of the body

can these be recognised as projections. There are four legs placed at

the anterior end of the body, two on each side of the head. A small

bristle tippears on the underside of the second segment; a very long

bristle extends from tlie upper side of the third segment, a shorter

one from the upper side of the fourth, while two bristles arise from

the terminal segment, a short one

from the inner side and a long one

fi'om the outer side near the base
;

this terminal segment, on the upper

side near the end, is furnished with

a strong, blunt claw, and at the

extremity with a shorter process,

with five bristles extending from

each side of it.

There are five pairs of bristles

on the body, the first of which are

placed on the under surface midway
between the base of the legs and the

second pair of bristles ; these latter

are much longer and situated slightly

anterior to the middle of the body.

Tlie next pair are very short and are

placed on the ventral side of the

Ijody ; another comparatively short

l)ut slightly longer pair are placed

near the posterior extremity, on the

ventral side ; and the fifth pair, which

are the longest of all, arise from just

beliind the anal extremity. The head

ends in a blunt, snout-like projection

including the mouth parts, which

consist of a pair of maxilla- and a

pair of mandibles, the mouth being

I.
The cephalo-thorax is protected

above by a triangular shield marked with longitudinal furrows.

That portion of the body below the caudal pair of bristles acts as a

sucker, and is used by the mites as a means of attachment to the

food plant while they wave their bodies and legs in the air (a

performance which they go througliwhen any diseased bud is opened,

one mite being capable of thus holding up several of its companions).

THE CUKKANT BUD 3UTE AND OVUM.

(Greatly enlarged.)

adapted for biting and suckinj
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The adult stage is reached after a series of moults, Itut the exact

number of these has not been ascertained.

The different stages vary to some extent in shape, some being

slightly longer and narrower than others, wliile many are very short

and stout, presenting a swollen appearance towards the head. They

seem capable of contraction and expansion, and this partly accounts

for the difference in form. The eggs (Fig. 178) are very large when
compared with the size of the mite ; they are pale greenish in colour

and glassy in appearance, furnished with a strong chitinous covering

which becomes irregular in shape (according to Lewis) just previous

to the hatching of the mites.

LiFE-HlSTOEY AKD HxVBlTS.

Writing in the S. E. Agricultural College Journal, Mr. Lewis

said: "The life-history of the mite does not up to the present seem

to have been quite satisfactorily determined. The ([uestion as

to what happens to the mite when the buds burst in the spring

and summer has not been satisfactorily answered in a manner

to account for the continuance of infestation in certain cases,

where drastic measures have been resorted to with a view to ex-

termination. The fact that the whole of the diseased busli above

ground can be cut down and destroyed, and the root stock also

subjected to treatment without result (all the bushes in a diseased

plantation being treated alike), seems to show that the mites,

or their eggs, or both, must be able to retain their vitality for a

considerable period in the soil. I have, however, never yet found

any mites living for any length of time in the soil taken from

around infested bushes, after subjecting samples to careful micro-

scopical examination. The minute size of the mite makes it a

very easy matter to pass it over, even after exhaustive search,

and this applies as much or more to the eggs also, but if living

mites continued to be present in any numbers, some at least ought

to have been found in the numerous samples of soil taken. The

margin for error is, however, too great in such a case for a reliable

and definite result to be obtained." Tiepeated examinations have

definitely proved that eggs may be present in the l)uds all the year

round, but more numerous at some seasons than others, and

regulated in numbers to a large extent by temperature. There are

fewer in December and January (especially in the latter month),

according to Lewis and my own observations, than at any other time

during the year. The fact of the presence of the eggs in the buds

throughout the year is a veiy important one, and has been questioned
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in some quarters ; but during tlie winter of 1897 (6) Lewis examined

infested buds at very frequent intervals, also in 1899, and always

found a certain number of eggs.

Tlie mites may be found outside the buds from early March
onwards for some montlis, but the main number are to be seen in

April. They may then be seen moving over the burst buds, at their

base, and you mny find them on the blosFom strigs and in the

blossoms.

]\Ir. C. Warburtuu, in a paper read before the Liunean Societv,

mentioned that the mites hold on by their anal sucker and wave
their legs in the air ; he further noticed a point of some importance,

hitherto undetected, namely, that the mites possess the power of

leaping off the plant into the air, and he assumes that they do this

FIG. 179.—THE CUr.EAXT BUD MITE {Erloijhijes rihis) AND OVA.

(From Leicln.)

in order to attach themselves to passing insects, and in that way get

distributed, to a certain extent, from one plantation to another.

In the beginning of June, the mites have been seen congregated

round the young buds, between the main stem and the basal portion

of the leaf petioles. By the end of the month many infested buds

wliich have not liurst dry up, and the mites apparently die in

them. Throughout July many old buds which have not dried

contain both mites and eggs, and the latter are always plentiful

from the beginning of March. It is not until towards the end

of July that the presence of the mites in the newly-formed buds

may lie noticed. On the 10th of August buds not more than

,1^ inch in length were found by Lewis to contain mites, and many
of these buds contained eggs by the middle of the month. In the
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middle of September many l)uds are swollen, especially in the

vicinity of the dried-up buds which have burst, and many mites and

eggs are present in each. Beneath the bud scales Lewis found, in

several cases, about half a dozen mites entirely red in colour, ^^•hich

was probably due to their food, as the scales on which the mites were

situated were reddish in tint. On the 2-4th of September he found a

few buds with scales reddish in colour contained red mites, but these

were always near the outside of the bud ; in one case he found two
red mites near the centre of a bud. The most important points seem
to be that from the middle of April, or earlier, to the end of May, or

later, according to season and situation of the bushes, as a succession

of swollen buds burst, mites are to be found crawling outside the

buds, on the stems, flowers, and petioles of the leaves, or congregated

between the base of the leaf petiole and the main stem ; that they

are afterwards found in the new buds as soon as they begin to grow
;

and that, as far as can be at present ascertained, they do not appear to

be able to live for any length of time in the soil. I have also found

them sheltering under the rind of the " snags " of cut back bushes.

At present we are quite unable to say what happens to many of them
which escape from the swollen buds before the young buds are foi^med.

and also how it is that when a bush is cut right back they start on

the young shoots. The probability is that many can and do live for

a time under the rind and in the ground, and then come out and
invade the young buds.

A^\rviETiES Chiefly Attacked.

Most varieties are attacked, some worse, however, than others
;

the Baldwin suffers most, then Black Naples and Black Dutcli and

Lee's Prolific.

Carter's Champion was considered to enjoy immunity in some
districts in Kent, but is now very badly diseased.

The old varieties of black currant were never found to be

attacked in Kent until the last five years. Now some of the worst

cases may be seen in cottage gardens when they grow. The Boskoop

Giant is to some extent resistant, owing to its very strong growth.

The French currant is at present only slightly attacked in this

country and is worth trying, but will probably share the same fate

as others.

Means by which the Disease is Speead.

The ways in which the mite is carried from bush to bush and

plantation to plantation are many.
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The wind, the clothes of the men working among diseased bushes

and the soil carried away on their boots are certain means. Lady-

bird beetles feeding on aphis on the currants carry the acari with

them. One of the most prevalent means is distribution by the Eed

Bee (Andrcna rufa) and the Hive Bee {ApU inelUfica),hoi\\o'i which

visit the bushes when in blossom.

The great cause of the increased area over which the attack has

spread is to be looked for in the propagation of diseased cuttings

from infested stock. "When considering this point, it should be

noticed that the old varieties of black currant were rarely, if ever,

attacked, and cuttings were seldom taken from them, while one of

the commonest varieties, and the one that was very largely propa-

gated, namely, the Baldwin, is also the kind that is the worst infested.

Owing to the prevalence of disease, growers have given up the

Baldwin to some extent for other varieties, such as Black Xaples

and Lee's Prolific, with the result that these are now, in many
districts, as much infested as the Baldwin variety. Before the attack

was so well known as is the case at the present time, the sending out

of diseased stock from nurseries was to a large extent responsible for

the spread of infestation.

Eecords show that cuttings have been taken from infested bushes

solely on account of the large size of the buds, which was taken as an

indication of extra strength and vigour.

I am quite sure Irom some observations made that the mite may
be spread, from an infested to a clean plantation, by means of the

baskets used in picking the fruit.

Some of the agents of distribution mentioned above, especially

insects, would probably form the natural means whereby the disease

is spread, and if this distribution had been dependent on them alone,

the disease would not have obtained such a strong hold as is now

the case, and would not have spread to anything lilce its present

extent.

The grower and the nurseryman, however, by means of propaga-

tion from diseased stock, have done more to cause the loss which

they now experience than all the natural agents put together. The

necessity of obtaining clean cuttings in the first place cannot be too

strongly insisted upon, and when obtained they should be put out on

fresh ground not previously planted with black currants, situated

as far away as possible from any infested plantation. It is possible

also that birds may help to carry the pest from place to place over

wide areas.
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Speead of Infestation ix a Plantation.

"Witli regard to the rapidity with which the disease spreads from

bush to bush in a plantation, Lewis made the following observations

at Wye. In a plantation containing about a thousand bushes

(Baldwin variety) there was here and there a bush having one or

perhaps two big buds upon it, but never more than two. In January

1901, he attached labels to these infested bushes, showing the number
of swollen buds and their position on the plant. In the following

December he found that the bushes which had been labelled were

covered with big bud. In no instance, however, had the unlabelled

bushes surrounding them been attacked.* From this it would seem

that the infestation in a plantation does not spread rapidly from

plant to plant. There is, however, every reason to believe, from

direct experiment, that when bushes become covered with big bud,

many of the mites in the spring will be compelled to migrate, and

the attack may then be spread from one badly infested bush to all the

bushes round it. Once these have been attacked, even if only to the

extent of one bud (and this is what usually happens, as comparatively

few mites out of the thousands compelled to migrate will reach a

congenial position), then that bush will be covered with big bud by
the end of the following season, and the mites will migrate from it

to the surrounding bushes in the ensuing spring. This emphasises

the necessity and great importance of pulling up and burning any

infested bush in a plantation comparatively free, and this should be

done immcdiatelii any big bud is detected on a bush.

This, of course, only applies to where our or fvo bushes show
signs of attack.

In order to prove that the mites migrate from bushes that are

covered with big bud, and to lind out how rapidly the infestation is

carried to surrounding bushes, Lewis tried the following experiment

at AVye.

In an isolated position far removed from any possible outside

source of infestation, three very badly diseased bushes were planted

and surrounded liy young healthy plants known to be entirely free

from disease. These were all surrounded by wire-netting to prevent

them from being disturbed in any way and to exclude birds.

They were put in in December 1900, and in the following

November the young bushes, with two exceptions, were infested with

big bud, two or three big buds being present on each.

* These bushes were four years old, planted ten feet between the rows and

three feet apart in the rows.
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These observations of Lewis, the most complete yet made on this

pest, all tend to show how necessary it is to grub any bushes showing

sions of bad infestation and the hand-picking of those showing traces

of the disease.

A rKCULIAR AtTA(_'K OF THE Bl( r BUD MiTE ON EeD CuEEANTS.

A very curious attack of the big bud mite was recorded by Mr.

Thomas Edwards of Grange, Gillingham, Kent, in November 1900,

on red currant bushes. This was the second he had found (7).

Later Mr. Edwards wrote me that he had had such a bad attack

of big bud in the black currants that he had destroyed them by

burning. The attacked red currants were raised by himself and

not imported.

The resulting disease caused by the mites presented such very

marked features that I decided to send the acari to Dr. Nalepa, of

Vienna, who reported that they were undoubtedly the Uriojihycs riUs,

Nalepa, which causes tlie " big bud " in black currants.
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The mites produced a dense growth of buds, every here and there,

which were found to be teeming with them. At the same time the

shoots bearing the attacked buds were abnormally swollen, many
twice the thickness of normal ones.

Although the buds were teeming with mites, no trace of eggs

could be found. The dense mass of buds occurred in smaller areas

all up the stem, as shown in the photograph.

This new working of the gall mite is certainly far more serious

in the red currant than in the black, and growers cannot do better

than burn all bushes in which it appears, on the first sign of disease,

as was done in this case. Carpenter also records (12) this pest in red

currants in Ireland, but says, " the presence on that kind of fruit

seems to have no serious effect."

Natural Enemies.

So far no natural enemies of any account have been found. The

following may, however, be mentioned.

A ToRTEix {Tortfix podcma, Scop.) Feeding in Big Bud.

Mr. E. Leonard Gill, writing from Barras Bridge, Newcastle-upon-

Tyne, on the 29th of May, 1906, sent twigs of black currants badly

attacked with " big bud." He wrote as follows :
—

" I sent samples

of black currant twigs which have been damaged by some insect.

The bushes in this neighbourhood are being damaged a good deal in

this way this year. The caterpillars in the samples appear to be

those of a Tortrix, possibly an Antifhcsuf" etc.

In early June, Mr. Gill wrote saying that there did not appear

much hope that the caterpillar was doing much to check the increase

of the mites, but that he was obtaining evidence to bear on the

subject.

On the 19th of June, Mr. Gill wrote :
" I have been unable to

obtain a proper supply of ' big buds ' to feed the Tortrix on, and

they seem to regard the ' big buds ' very definitely as their proper

food. Two of them have already spun up in leaves, and it is possible

that these will emerge in due course."

Finally, Mr. Gill wrote on the 21st of August that he had bred

Lozotcenia fulvana {pyrastrana or i)odana), but that he does not see

that they will have any definite effect in checking the disease (8).

A number of this Tortrix have been since bred from the " big

buds," but at present there is no evidence to show that they do any

good. None have been found in clean buds.

With regard to the presence in diseased buds of other mites and

11
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of insects which may possibly prey upon J^J. i-ihis, Lewis mentioned

a dipterous larva as being commonly met with. This larva was

often seen in " big buds," but it fed slowly and the mites increased

so ra^iidly that it did no good. Concerning this larva, which is the

maggot stage of a two-winged fly, the late Miss Ormerod mentioned

some years ago (9) that " there appears to be no doubt that it was

feeding upon the Phytopti."

Lewis also says :
" I have noted certain species of Thrips, and

various insects belonging to the Collembola, a sub-order of the AjJtera,

but though many of the former are predaceous and are known to feed

on Curculio eggs and Phylloxera {10), the latter, so far as I know, feed

only on refuse animal and vegetable matter, and were doubtless

chance visitors from the old diseased dried-up buds, tilled with the

remains of the gall mites originally infesting them.
" Acari are numerous in the diseased buds, among those met with

being a species of Tetranyclius closely related to the red spider, and

two species of the genera Tyroglyphus and Scjit^ ; the former genus

belonging to the family of the cheese mites, and the latter to the

Gamasidce, a family of mites which are parasitic on insects. I have

often found representatives of these two genera in the buds of the

hazel infested with U. avellancv, and Mr. Theobald quotes them as

being found in buds attacked by the yew mite. I have often noticed

outside the diseased buds numbers of a species of Bryoliar

Lewis also considers that beetle mites {Oribatidcv) devour many
of the Eriophyes when they are migrating, and states that "they

have also been noticed devouring the galled patches on plum leaves

attacked by the plum mite." None of the above-mentioned mites

and insects can prey upon E. jibis to any great extent, as they

produce no lessening in the spread of this disease.

Some small Chalcididcc have also been bred from this Eriophyes,

and Collinge(13) records the Seven-spotted Ladybird (Coccinelln 7-

punctata) as an enemy.

PliEVENTIOX AND TkEAT.MENT.

So much has been said and written on this subject that it is

impossible to enter into all the various supposed remedies.

At present all that can be said is that we know of no means of

destroying this serious pest. Several things, however, can be done to

check it :

—

(1) Cultivation from clean stock is first to be borne in mind.

Clean stock can be obtained, especially from abroad. The French

varieties are, we may say, free from this mite, and, moreover.
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according to many growers, resist the attack. A few, on the other

hand, find them to be attacked. In one or two pLnces I have seen

the Trench as bad as any other variety, but such is very unusual.

Clean stock can be got here and there in Britain, notably in North-

umberland, parts of Kent, and in parts of Hampshire. I have seen

many clean plantations dotted over the country.

It is important that cultivation should be made from this clean

stock.*

(2) Disinfection of cuttings. Cuttings can be safely disinfected

by immersing them in water for some days before setting. Cold

water has been found quite successful if left in it for a couple of days.

A better treatment was found by Pickering, namely, of immersing

the material in water at 115^ F. for ten minutes before planting (14).

(3) Immune Stocl: No such thing exists, but we may well bear

in mind that certain varieties do resist tins disease. Of all, the

Boskoop-Giant is best; this is not due to any actual immunity, but

to strong growth. The French must also be duly considered.

The old Kent Cottage currant was found to I'esist this disease for

many years, but now it is as bad as any other.

A strong growing variety is that which will withstand it longest,

and that is all that is needed, for in such a paying crop we can well

afford to grub and replant when the disease has got too strong a hold

upon the buslies.

(4) Hand-incJd)i(j. Nothing is better than this. If a plantation

is gone over twice a year and the swollen buds picked into sacks and

burnt the pest can be well kept in hand.

From repeated observations I have found that the bud above and

the bud below a swollen one contains mites, and thus in hand-picking

it is well to take one off above and below the diseased one.

(5) Dusiinfj irlth Lvmc and SuljiJiur. The writer has never found

this of the least benefit, l)ut two large growers M'ho can be relied u[)on

have found it beneficial. On the other hand, we must note the

record of hundreds of others, who have found little or no use in this

treatment.

It is mentioned here in case anyone cares to try it, but from all

the reports sent me and from personal experience it cannot be

recommended, as too fre(iuently it means useless expenditure of

money.

The treatment as advised by Mr. CoUinge is as follows:—Dust

* Most unfortinuitely the iniportation of French ciui-aiits is proliibited by

the Board of Agriculture, as it is said to be a host of the American (iooseberry

Mildew.

It 2
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with one part of finely ground quicklime and two parts of sulphur.

This requires to be done three times, in spring and early summer, at

intervals of a fortnight.

It is important that the plants be moist, if not so they must be

sprayed with plain water first.

Considerable damage is often done by this treatment, owing to

the scorching of the leaves and shanking off of the fruit.

Nothing further need be said on this subject ; all other methods,

such as fumigation, spraying and greasing tlie bushes (a thoroughly

unpractical method), are of little or no value.

The grower must rely on hand-picking, the growing of strong

varieties, grubbing and replanting with clean stock when the

plantation is so badly infested that it becomes unproductive.
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LIST OF IXSECTS, ETC., INJUEIOUS TO THE DAMSON.

A. LEPIDOPTERA.

Winter Moth {Cheimatobia hrumata). Foliage, p. 50.

March Moth {Anisopteryx (nscularia). Foliage, p. 61.

B. HEMIPTEliA.

Hop-Damson Aphis {Pltorodon liumuli v. malaheh. Fonsc). Foliage,

p. 247.

Yellow Leaf Hopper (C/(/o)77«r;'/-ic?;??fi. Fall.). Foliage (vide Plum).

C. ACARINA.

Leaf Gall Mite (Erioj'^iycs jjadi. Nalepa). Rare on Damson.
Leafage, p. 2')4.

THE HOP-DAMSON APHIS.

[Phorodon hum nil var. innhiluh. Fonsc.)

This aphis, which is so well known in hop districts, is not only

a serious pest of the hop grower, for the orchardist also suffers from

its ravages.

The damson is frequently attacked to a serious extent, just at

the time it is in the most delicate stage, when the young leaves are

unfolding.

LlFE-HlSTOKY AND H.VBITS.

If we examine damsons in the orchards near hop gardens during

the months of November, December, January, February and March,

we sliall find in the forks of the buds and twigs small shiny black

eggs—the ova of this aphis. As many as ten may be crammed into

one axil. They are attached somewhat firmly to the rind, or even

to one another. In form they are spindle-shaped, slightly curved

beneath, with a comparatively soft shell of a shiny black colour,

and resemble other aphis eggs ; in fact, on the same trees, and

almost exactly alike, may now and then be found the ova of the

Plum Aphis (AjjJiis j^runi), but the latter are often deposited just

under the bud, whereas those of humuli are laid in the axils of the
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small twigs and buds. In this position they remain until the buds

of the damson burst in spring. The earliest date I have noticed them

hatch out is the 29th of March. That is later tlian the hatching of

the true plum aphis.

Xot only are these ova laid on the damsons and now and then

plums, but also in numbers on the sloe ; in fact, the damson and sloe

are most affected. During the autumn vast swarms of the hop aphis

cover the leaves of all prunes, yet but very few eggs are detected on

plum trees and greengage, whilst the damsons are literally covered.

If damsons and sloes exist in the neighbourhood they are used as

winter egg quarters in preference to any other prunes. The planting

of damsons without any necessary checks has been a means of increase

for the hop aphis. On these trees the ova hatch out in spring into

S I-KiIAI,E CiF THK HOI'.

(Greatlj- enlarged.)

[F. Edenden.

odon /lumuli).

lice, which speedily grow into wingless and viviparous females ; these

are sometimes spoken of as "queen-" or "stem-mothers." These
wingless females produce living young like themselves, and suck
out the sap of the young damson leaves, often causing untold
damage, and the blossom may suffer. They can at once be told

from the Plum Aphis (A. pruni), by the small processes on the
head shown in the figures. Some authorities have considered this

prune-hop aphis a distinct variety, known as variety malahch ; there
is no reason for giving it another name, it is the same aphis,

although the antennal swellings are not so developed on the damson
as when it is on the hops. On the prunes there seem to be normally
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three generations, but there may be only two, or as many as five,

depending upon the food.

Tlie damson form assumes wings, and tlien leaves the first plant

host and betakes itself to the hops. This migrating form is a

winged viviparous female with small cephalic and antennal processes.

They appear on the hops from May onwards. In 1897 the migration

lasted from the 25th of May to the 14th of June—a "climatic check"

came in between. In 1899 they did not leave the damson until the

20th of June. From the few observations I have made, I find even

approximate dates difficult to give.

All that we can definitely say is

that somewhere about the end of

May to the second week in June

the aphides leave the damsons,

sloes, and other prunes, and fly

off to the hops. These winged

migratory forms are viviparous

females, which at once commence

to bring forth living young, the

so-called lice. Within ten days

of birth these lice become the

apterous viviparous females, and

produce other lice, and so on for

several generations. These lice

and apterous females have not

only more distinct frontal tuber-

cles, but also a distinct process on

each basal joint of the antennte.

Sometimes these viviparous wing-

less females or lice may turn

into pupa:', and so another brood

of winged females in the summer,

which fly from hop bine to bine and garden to garden. This, I

noticed in 1897, took place on a number of bines where lice were

in great abundance early in August. These wingless and sometimes

winged viviparous females go on until the autumn, when they nearly

all enter the pupal stage, become winged, and leave the hops. The

dates of this migration vary. In 1896 I noticed them moving

on the 20th of vSeptember, and again on the 22nd. In 1899, the

first migration in the neighbourhood of Ashford took place on the

18th of September, when the air was laden with them ; another

large migration took place on the 28th of the same month ; whilst

[ir. //. ii(u

FIG. ISlft.—OVA OB' THE Hul'-HA^ISnX Al

(Phofodiiii h mil lit i).

(Slightly eiilavLreil.)
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in 1898 many females were on the wing as late as the 16th of

October.

These migrating viviparous females fly back to damson and

sloe, but, as stated before, in smaller numbers to other prunes. I

have also seen them giving rise to the next generation on hawthorn

hedges and cherry, but these latter never survived. This migra-

tion, as far as observations go, takes place chiefly on still days and

when the air is warm. They do not seem to fly instinctively to

the damson, but rather are carried there by chance. Oaks, ash and

all manner of trees get covered by the migrants, the majority of

which could never reach the prunes, and even where a large damson

plantation adjoined a hop garden, thousands of the aphides were

moving in an opposite direction. The direction of their migration is,

it seems, dependent on currents of air—hence hundreds of thousands

die, for the ovigerous females do not seem to be able to live on other

trees than prunes.

These migrants, a few hours after they have become located on

their proper plant, produce a few lice, which grow into oviparous

wingless females. It seems that these winged return-migrants

produce very few lice, usually only four are produced by each winged

female, but a few give rise to five or six. The embryos can easily be

seen in the parent's body.

About this time winged males also make their appearance.

These males are smaller than the winged females. They come
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partly from the produce of the migrants from the hops and rarely

from the hops themselves—the wniged males appearing some ten

days later than the winged female migrants. These males fertilise

the oviparous wingless females, and may be found in numbers

in mpnhi on the prunes. In about two days after copulation the

females deposit one or more greenish eggs, which soon become black.

They commence ovipositing in October in small numbers
;

great

numbers of eggs have been observed by the 22nd, oviposition

ceasing on the 8th of November. Here the eggs remain all the

winter, starting fresh in the spring, as previously narrated.

Fhorodon humuli can, however, carry on its existence in another

way. On two occasions aphides have been found on the hop-shoots

early in the year (April). During the winters of '06, '98, and '99, I

frequently searched for Immnll in

the hop-hills and on broken bine,

both as eggs and aphides. In 1898,

in February, I found two wingless

viviparous females in the hills. It

appears, therefore, that continuity

may be carried on during the winter

in that way as well as in tlie egg

stage on prunes. Several observers

have told me that they notice lice

on the hops early in the year, and

probably these have wintered in the

hills, and commence to give rise to

young as soon as the weather be-

comes favouralile. In experiments

conducted at Stoke Edith in 1884,

it was found that where the hills were dressed no early lice appeared,

but the rest of the garden was infested.

It is thus pretty clear that this aphis lives in two ways during

the winter—upon the prunes in the egg stage, and a few in the hop-

hills and other shelter, and thus living entirely upon the liop
;

damage being done to both host plants.

[F. E.

183.— OVIPAUOIS FKMAI.E OF THE HOP-

DAMSON APHIS FKdM JiAMSON.

(Greatly uiilai-fd.)

Desckiptio^t of the Aphis.

(1) Apterous Viviparous Fevialc. On prunes, oval in form

;

bright to yellowish-green, with a central dorsal deep green line, and

a deep green jagged lateral stripe on each side. The frontal tubercles

distinct. Eyes, reddish. Legs and antennse, apple green. Length
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from 1 to Ih mm. No distinct prominence on the first antennfil

joint.

(2) Winged Vivijxa'ous or First Migrant Fematc. On liops,

coming from prunes. Apple-green, witii dark blackish-brown

head, thoracic lobes and spots under the wings. Abdomen also

with dark brown transverse bands, and three or four blackish

spots on each side. Legs, green and black. Eyes, reddish-brown.

In this female the first antennal joint has a small projection.

(3) Apterous Viviparous Female. On hops. Elongate oval, pale

green, smaller than wingless female on prune. Body semi-transparent

and shiny. From one to three dark green lines down the back, the

lateral ones broken. Eyes, red. Erontal tubercles distinct, first

antennal segments with large process. Length from \\ mm.

(4) Second Winged Viviparous Female. This winged female that

flies back to the prune is larger than the one that left, the wing

expanse being between 6 and 7 mm., and the body length

from 1^ to 2 mm. Colour, pale green. Head and prothorax, dark

brown. Thoracic lobes, brown, and one or two brown transverse

bars on the abdomen ; four blackish spots on each side ; anal plate

also dark brown. Eyes, red. Antennae, green at base, brown at tips.

Stigma of wing, green ; base of wing, yellowish. Erontal tubercles

not well developed.

(5) OrigeroiLS Wingless Femede. On prunes. At first almost

white, but becoming olive, slightly mottled before egg-laying. Small

and somewhat flattened. Frontal tubercles well developed, and also

antennal processes.

(6) Winged Male. Pale green ; thoracic lobes and scutellum,

deep olive-brown. Eyes, red. Wings similar to female. AntennsB

much longer than body. Frontal tubercles small; antennal processes

moderate.

The piipcc are greenish-yellow and pilose. Eyes as usual, red.

Wing buds tipped with pale brown. Tubercles developed.

PeEVENTIOX AXD TlJEATaMEXT.

The cultivation of hops in the neighbourhood of damsons is

decidedly giving this destructive insect undue advantages of in-

creasing. But that practice may be made to work in an advan-

tageous way, if growers wash their damsons early, when lice are

seen upon them, and so kill the insect before its advent on the

hops. Considerable harm is done to the prunes by these lice, and

thus washing is doubly beneficial. The majority of eggs hatch out by



Insects, etc.. Injurious to the Damson. 253

Table Showing Life-History of Hop Aphis.

A. DAMSON, Etc.

Winter. Ova

B. HOPS.

Wingless Females (rare) Vivip.

Spring. 1st Vivip. Wingless Females Wingless Females Vivip.

/ I \

3 generations of same

I I

Wingless Females Vivip.

I 1 I

May

and

June.

Pup*

Winged Vivip. Females

Best of Summei:' None present

Autumn.

Wingless Females Vivip.

Wingless Females Vivip.

Winged Vivip. and Wingless Vi^'ip. Females

III!

Wingless Vivip. Females (lice).

Wingless Vivip. Females

Pupffi.

W^inged Vivip. Femalen

Winged Vivip. Females

1 1 ! II ! II !! I II I II II 1 1 1 1 1 ! I t;;::^:^^^
-^

Ovigerous Females
and Winged Males

Winter. Ova. Few Wingless Females
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the end of April, so that that would be the best time to wash with

any o-ood aphicide. Autumn washing, as soon as the damsons are

gathered, would doubtless do much good, but spring washing, when

the lice are all out, would tend largely to decrease this pest and

save the loss to the damsons. Of course, we shall always have

attack coming from wild prunes to the hops, and even a few from

direct development on the hops. Lime, salt and waterglass wash

stops the eggs hatching.

It will al\va}'s be impossible to entirely prevent this pest, as it

breeds on wild prunes and thence migrates to the hops, and so back,

perchance, to usually uninfested damsons. The eradication of sloe

and bullace should, of course, be aimed at near either hop or fruit

plantations, but at present this seems impossible.

We can do much to prevent damage in damsons, however, by

washing them, just before the buds burst, with the lime and salt wash

for a couple of years, for this undoubtedly prevents the young from

escaping from the egg-shells, just as it does with the plum aphis.

Should this not have been done, if the trees are seen to be badly

infested, a good spraying with tobacco wash should be given them.

If this is considered too expensive, then, in tlie place of it, use tlie soft

soap and quassia wash.

THE SLOE AND DAMSON GALL MITE.

{Erioiiluirs ji'iili. Xale})a.)

The leaves of the sloes in the hedges and also of the wild bullace

are frequently seen to have the edges of the leaves galled. These

marginal galls are paler than the leaf, rather roughened and often

velvety in texture. These galls are formed Ijy a mite formerly known

as FIiijfo2)fu-s atfcn/iatus of Bremi (1).

I have now and then found it on the damson, but am not aware

of it having done any appreciable damage. Nalepa (2) mentions it

on Pi'uiiiis jKiil iis^ and Houard (3) on FruKUs insititia, Frunus domes-

ticus, I'm nils spiiimii><, Amyijchil us coiniiiunU and also Pmnus iJadus.

I have notes of it on damsons in Kent, Surrey and Devon.

References.

(1) Murraij, A. ' Economic Entomology. Aptera,' p. 859.

(2) Nalejja, A. ' Zur Systematik der Gallmilben,' p. 55.

(3) Houard, C. ' Les Zoocecidies des Plantes d'Enrope,' p. 556 (1908).
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INSECTS, ETC., INJURIOUS TO THE FIG.

HEMIPTEEA.

Mealy Bugs [Dactijlopins citri and D. longispinns). Axils of leaves,

etc., p. 483.

Peach Scale {Lecanium ijersiccf. Geoff.). "Wood and leaves, p. 321.

The Soft Brown Scale {Lecanmm liesperidum. Linn.), p. 257.

Narrow Fig Scale {Lepidosaphes ficus. Sig.), p. 258.

Cajiellla Scale {Aspidiotiis camellkf. Sig.), p. 258.

Long Black Scale {Ischnaspis filiformis. Doug.). Foliage and

stem, p. 259.

THYSANOPTERA.
Thunder Fly or Thrips {Tlirips sp.). Foliage, p. 352.

ACAEINA.
Eed Spider (Tetramjclms telarius). Foliage, pp. 397, 488.

No insects seem to feed upon the fig in the open in this country,

but under glass it is frequently attacked by Eed Spider and Thrips.

More rarely we find Mealy Bugs and the Scale insects dealt with

here.

THE SOFT BROWN SCALE.

{Lcornlaiii IicsjKridum. Linnfeus.)

This species I have found twice on figs in this country. It is

common under glass, and attacks a great number of plants, and also

occurs out of doors on ivy, myrtle, holly and bay.

The female when full growm is about j inch long ; the colour

varies from yellow, when young, to brown when adult. The young

female is tiattish, and has often brown markings on the yellow

ground, forming an irregular network, which coalesces as the insect

grows. After death the insect becomes pale brown. In form, it is

convex, and there is a trace of a central ridge ; after death the edges

become crinkled. The female is viviparous. The male is very un-

common. The puparium of the male is said by Newstead to be

glossy.

This species may easily be told by the quantity of honeydew it

secretes, and the consequent growth of black smut fungus around it.
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In this insect no true scale is formed, what is called the scale

is merely the hardened skin of the female.

It will breed in this country very rapidly under glass, and. it is

important to kill it directly it is seen on the wood of the fig, before it

gets on to the leaves.

THE CAMELLIA SCALE.

[Aspidiotiis camcllice. Siguoret.)

This limpet-shaped scale is often very common on cultivated figs,

and unless kept in hand will spread on them to a dangerous extent.

The female scale is either oblong or

broadly pyriform, its colour varies from

reddish-brown to dusky brown, with the

so-called exuvium at the apex, paler in

colour; there is a distinct pure white

lower scale. The latter remains on the

plant when the insect is removed; the

female is orange-yellow and the scale

reaches about jly inch in diameter. The

male is unknown.

It occurs on many other plants,

such as the camellia, euphorbia, be-

gonias, myrtles, asparagus fern, but

only under glass in this country.

It increases with great rapidity, there

being a succession of broods, reproduc-

tion always being parthenogenetic.

THE NARROW FIG SCALE.

{Lcijidosaphcs Jicus. Signoret.

)

This Coccid is sometimes found on

figs under glass. Morgan (1) refers to

it as having been found in abundance

on pot figs at the Royal Horticultural

Society's Gardens at Chiswick. The

plants had been imported from France

fifteen years previously.

FIG. 184.-CAMELLIA SCALE The scalc much resembles that of

(^Aspidiotus cameiiiie). q^^j, Apple Musscl Scale, but that of the
1, female scale (X 25); 2, scales on i- -, • i . i i.

young figs. temale is more elongate, but narrower,
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and less dilated at the posterior extremity. It is about -^^^ i^ich in

length.

THE LONG BLACK SCALE.

(Ischnasjns Jiliformis. Douglas.)

This very marked scale insect now and again may be found on

figs under glass. It can at once be told by its length and narrowness,

many of the female scales are nearly i inch long. In colour the

scale is shiny black with grey edges, an orange spot at one end (the

larval exuvium) ; as a rule they are about eight times as long as

broad ; beneath the scale is white, a nearly complete ventral scale

being present. The adult female in the scale chamber is elongate

and yellow. The male scale is small and much shorter than the

female. The male insect is unknown. Its scale is only
^Vr

^^ch.

long.

This Coccid I have found twice on figs, and Newstead (2) records

it on ficus in Ireland. Many plants are subject to its attack,

including palms, Anthurium, Strj/chnos, Myridica, Latania, Magnolia,

Jasminum, Monstcra, and on coffee at Lagos.

It occurs in the open in Brazil, Japan, Demerara, West Indies

and Panama. It is said to be particularly difficult to destroy, and

thus should be stringently guarded against.

Treatment of Fig Scales.

The Soft Brown Scales and the others mentioned may do a lot of

harm if allowed to spread. It is important to clear them off the

wood at once, and so stop them from getting on to the foliage

and fruit.

The best treatment is hand-sponging with dilute emulsion when

the leaves are off, followed later by a good syringing with plain

water ; and when the Soft Brown Scale is the culprit the addition

of quassia, as it cleans off the smut fungus, etc., which follow after

the insect.

References.

(1) Morgan, A. C. F. Ento. Mo. Mag., p. 230 (1890).

(2) Newstead, B. ' Mono. British Coccidie,' I., p. 212 (1900).
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LIST OF INSECTS, ETC., I^^JUEIOUS T(3 THE
GOOSEBERRY.

A. LEPIDOPTERA.

Currant Clearwing (JEgcrla tipulifonnis. Clerck.). Stems and

Shoots, p. 203.

Magpie Moth (Abraxas grossiiku'tatd. Linn.). Foliage, p. 206.

Dot Moth {Mamestra persicarice. Linn.). Foliage, p. 264.

Winter Moth [Cheimatobia brumata. Linn.). Foliage, p. 50.

B. COLEOPTEEA.

Red-Legged ^Yeeyii, (Otiorhynclrus jjicij^es. Linn.). Ends and Foliage,

p. 426.

C. HYMENOPTERA.
Currant and Gooseberry Sawfly (Nematus rihesii. Cam.). Foliage

and Fruit, p. 266.

The Allied Sawfly {Nematus co)isobrinus. Toll.). Foliage and Fruit,

p. 272.

The Elack-Bodied Sawfly (Nematus ajiijcndiculatus. Htg.). Foliage,

p. 274.

Gooseberry Ejiphytus {Em2)hytus grossiolarice, KL), p. 275.

D. HEMIPTERA.

Gooseberry Aphis (AjjMs grossulariata). Foliage and Shoots.

Currant Aphis (Myzus ribis. Linn.). Foliage, p. 219

Brown Scale (Lccanium, persiaA' var. sarotliamiii). Shoots and Wood,

p. 226.

E. ACARTXA.

Gooseberry Eed Spider (Bryobla nobilis. Th.). Foliage, p. 278.

F. MOLLUSCA.

Grey Slug (AgrioUmax agrestis. Linn.). Blossoms, p. 282.
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THE DOT MOTH.

{Mamestra pcrsicaricc. Linn.)

The Dot Moth caterpillars are very frequently recorded as pests

on the gooseberry. Their food plants are varied ; as a rule garden

flowers suffer most, such as dahlias, marguerites, marigolds, pansies,

geums, etc. ; vegetables are also eaten by these larvje, including

cabbages of all kinds, lettuce, mint, parsley ; fruit trees and bushes

are also attacked ; there are numerous accounts of their feeding on

the gooseberry and now and again on apple, plum, raspberry, currant.

[F. Edenden.

FIG. 1S5.—IIOTH AND CATEiii'iLLAR uF THE HOT 'yuym {Mdmestra perdcariiv).

Other plants upon which it feeds are lilac, poplar, clematis, ivy,

etc. (1).

They are ravenous feeders, stripping the plants in a very short

time.

This insect is found all over Great Britain and in most parts of

Continental Europe.

The caterpillars are subject to great variation in colour, apparently

influenced to some extent by their food ; the colouring rendering

them often extremely difficult to find when at rest upon their food

plant.
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LiFE-HlSTOliY AND HaBITS.

The moth appears in June and July. In size it varies from

1^ to l;j inch ; the front wings are blackish (with a dull purplish

gloss when fresh) marked with rusty brown marks, with small pale

spots at the tips and the hindermost edge, often, however, indistinct

and with a large white kidney-shaped dot, often very pronounced

;

the hind wings are dusky-grey shading into dull whitish at the base.

They fly at night and deposit their eggs upon the food plants ; as

many as thirty are laid by each female. The larvae appear from the

beginning of July until the latter part of August, the last hatched

ones not maturing until the end of September, and some even being

found as late as the middle of October ; the majority have reached

maturity by the end of September.

The larva varies in colour from pale green to grey or deep green

and even reddish-grey ; there is a pale dorsal line and semi-lozenge-

shaped darker marks along the back i'rom the fourth to the eleventh

segments ; the spiracular line is somewhat paler and there are five

dark oblique bands below, tbe twelfth segment is distinctly humped
;

the first two pairs of the dorsal markings are always deepest in liue
;

the head is green, and the thoracic shield has two dark green to brown

patches. That they vary in colour, according not only to the plant

upon which they live, but also upon the same plant according to the

part of the plant attacked, is well known. Buckler {'!) figures four

larvjB from Ptcris aquilvna ; the green ones occurred on the green

parts of the leaves, the brown on the brown parts.

When mature the larva reaches about 1^ inch in length, it

then falls to the ground and chaDges into a brown pupa in the earth

beneath where it has been feeding and remains in that condition

until the following summer.

PliEVENTION AND PiEMEDIES.

In gardens hand-picking is advisable : it is a sure means of

lessening attack. Where they occur in large numbers on gooseberry

and fruit bushes it would be best to spray with some arsenical wash.

It is said that if they are shaken off the plants, and then the ground

drenched with cold water, especially if the weather is hot, that

violent purging is brought on, and the caterpillars are reduced to

mere skins (3).

Gardens that have been attacked by the Dot Moth larvaj should

be lightly forked over, so as to expose the pup* and so place them

where they can be devoured by birds. It would be worth while to
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let clucks run over the infested ground, or if an orchard, fowls
;
both

ducks and fowls devour the pupte readily.

References.

(1) ThcohaJd, F. V. Second Report on Economic Zoology (Brit. Mus. N.H.),

p. 156 (1904).

(2) BncMrr, W. ' Larvffi of British Butterflies and Moths,' vol. IV., pi. Ixvi. (1891).

(3) Onncrod, E. ' Handbook of Insects Injurious to Orchard and Bush Fruits,'

p. 86 (1898).

THE COMMON GOOSEBERRY AND CURRANT
SAWFLY.

{Nematus ribesii. Scop.)

Both currant and gooseberry are attacked by the larvas of this

sawHy, especially the gooseberry. The red currant is frequently

[/•'. Edendei.

FIG. 180.—RED CURRANT BUSH DEFOLIATED BY SAWFLY LARV.B
{Nematus ribesii).
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attacked, the black currant but rarely. The larvir not only strip

the leaves, but the fruit of the gooseberry is also devoured by them.

The attack of this pest cannot well be confused with any other,

save that of the allied species of Nematus, N. comohrinus and N.

aiypcndiculat'iLs. Sawily larvae are easily distinguished by the number

of prolegs, in this genus fourteen, which, together with the six true

legs, makes twenty legs in all.

This insect occurs over most of Britain. Whitehead records it

from Cambridgeshire, Gloucestershire, Kent and Worcestershire (1),

[./. G. Blakeij.

FIG. 187.—OVA OF GOOSEBERRY SAWFLY. (X 'i.)

(Not in normal position.)

especially in the years 1876, 1879 and 1881 ; Ormerod (2) from

various places in Scotland, also Herefordshire, Buckinghamshire,

etc. Carpenter records it (;)) from Ireland. Reports or observations

made in Devon, Somerset, Huntingdonshire, Surrey, Middlesex, also

Sussex and Yorkshire, show it to be common in those counties.

Probably it occurs wherever the gooseberry and currant grow.

Life-History xVnd Habit;-!.

The adult is rather variable in colour and size, and differs

considerably in the two sexes.

The female is yellowish to almost orange, with black head, three
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large black marks on the mesothorax, and most of the pleur?e also

black ; antennae are deep brown to black, sometimes testaceous

beneath ; legs pale testaceous yellow, coxte and trochanters very

pale, apex of the posterior tibise and all the hind tarsi deep brown,

also the tarsi of the fore legs to some extent. Wings transparent

and iridescent, the stigma black, the costa testaceous at the base.

Length ich

The male has the thorax nearly all black, except a yellow band

in front, and the dorsum of the abdomen is Ijlack except at the

[F. Edenden.

FIG. 1S7A.—THE GOOSEBERRY SAWFLY.

A, stripped shoot ; B, immature larva^ feeding on leaves.

apex, the sides and lower surface yellowish. The last abdominal

segment is expanded into a projecting lobe in the middle. Length

^ inch.

This species can at once be told by the back of the thorax, the

scutellum and metanotum being always yellowish. The adults

appear in April and May, and occur in three successive broods

at least during the summer. The female deposits her eggs in rows

along the ribs of the leaves, on the underside. As many as forty

eggs have been counted on one leaf. The ova are deposited separately,

each egg being placed in a small slit cut in the leaf by means of

the saw-like processes characteristic of the females of these insects.

Unlike some of the Tenthredinidie, the eggs are only slightly buried
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in the leaf substance. I have failed to detect any gummy covering

deposited by the female said to be present over them. In colour

they are almost white to a pale translucent green. The length of

the egg stage is from live to twelve days, according to climatic

conditions (4).

Tlie larviie are green wlien young, with black heads and small

black specks on the body. The first and part of the second segment

and the last two segments are orange-yellow. Over each leg is a black

spot, elevated, forming a

kind of tubercle; over

each proleg are a pair of

black spots, and on the

upper part of the seg-

ments are numerous
black points ; on the first

are eight black spots, on

the second and third six

on each side ; on each

abdominal segment are

twelve spots, exclusive

of the pair on the legs

;

the spots on the dorsum

are roughly arranged in

two parallel rows of six

each, while those below

are irregularly placed.

On the upper surface of

the anal segment is a

large black patcb, and on

each side where the patch

narrows are six or seven

small black spots. After

the last moult the larva?

assume a different appearance, they become pale apple-green to

bluish-green, orange behind the head and on the tail, whilst the

head is pale brown or dull green instead of being black—no spots

occur at all. Now and then pale yellow forms occur in this stage.

When full grown they reach nearly § inch in length.

When first hatched the larvie feed off the epidermis of the leaf;

after a day or so they commence to devour little round holes right

through the surface, the larvte holding on to the edge of the hole.

When they get about half-grown they disperse over the bushes and

-MATURE LARV.E. (X2.)

Blakey.
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feed very ravenously ; fifty having been observed to strip a moderate-

sized gooseberry bush in three days.

The earliest date that the larviB were observed in 1901 to reach

their full-fed stage was the 3rd of June, when many under observa-

tion commenced to pupate. At the same time

there were on the bushes quite small larvie, not

one-third grown. These were also of the first

brood, but from eggs laid later than the fully

mature ones. It appears that the same generation

cocooxoKCdosKiiKiuiv of pupiL' uiay hatch out over a period of four
^•^^"""•-

weeks.

The larva? when ready, fall to tlie ground and tlien bury them-

selves just under the earth, where they spin a brown or dull

yellow case of parchment-like silk, mixed with saliva. This cocoon

becomes covered on the outside with little grains of earth. The

variety of the colour of the cocoon is very marked, some are very

deep coffee-brown, others pale brown and yet others almost yellow.

All the larvae do not enter the soil to pupate, for it is by no means
unusual to find the cocoons spun against and under a leaf or twig

lying on the ground. The majority, however, pupate in the soil in

earth-covered cocoons. The pupa is yellowish-green, often very

pale, with orange on the thorax and on the apex of the abdomen.

The pupal stage lasts during the summer from ten days to nearly

three weeks. Miss Ormerod (2) says three weeks.

The winter is always passed in the larval stage inside the cocoon

beneath the earth, the larvte pupating in the eaily spring.

Number of Beoods of N. Eibesii.

Cameron (5) says two broods exist. This statement seems to

have been repeatedly copied. From observations made during the

last twenty years I find that there are nearly always more than two

broods ; and as many as four have been observed. During the year

1903 three broods had appeared by July. The first brood appears

from April to the end of May ; hence we find larva? of all sizes on

the bushes during the late spring. The first hatched larvae pupate

from the middle to the end of May, these hatch out in ]\Iay and

early in June. The larva? of the second brood have been observed

to mature by the 20th of June, and from these a third l^rood have been

hatched in July. In 1887 I obtained a fourth generation from

these flies, which grew rapidly and went to earth on the 2nd of

August.
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This fourth brood is unusual, but three frequently occur. Al-

though these generations are quite distinct they generally overlap)

one another. The number of generations appears to depend on the

weather. When it turns cold and wet, not only is development

arrested but the larva3 are actually destroyed ; in warm fine weather

they, on the other hand, develop rapidly.

Natueal Enemies.

There are quite a numl)er of parasites recorded on this insect,

but on no occasion have I been fortunate in observing any one of

them.

Cameron (5) records the following parasites : Cliptes nifidicla^ F.

;

Omalus armalus, Dlmi. ; lAmncria argcntata, Gr. ; Mesolcius mclano-

[F. Edenden.

FIG. ISO.—MALE AND FEMALi: GOOSEBERRY SAWFLIES.

(Natural size and magiiifled.)

Uncus, Gr. ; M. armillatorius, Gr. ; 3Iesochoru>i confusus, Hmgr. ;
M.

grossidaricc, Etz. ; Tryplion ambiguus, Gr. ; T. hi^yimdatus, Gr. ; T.

cephcdotes, Gr. ; T. comjyressiis, Etz.; Ctcniscus frigidus ; Ferdi>;.'ii'x

limitaris, Gr. ; Folysjihinda rihcsii, Etz. ; Pjigostolus stridicus, Fait.
;

and Degccria jiavicans, Gour., in Europe.

Dr. Asa Fitch (6) has bred in America a Chalcid fly, the Triclio-

grariima pretiosa of Eiley, from the eggs of this Nematus, as well

as from the ova of Aleyrodes and from those of a Noctuid moth.

The parasitised eggs of the sawfly become brown and abnormal

n shape. The female Chalcid takes two and a half minutes to lay
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her egg in that of the sawfly. Another parasitic Ichneumon attacking

this pest in America is HemiteUs nemativorm, Walsh, parasitic on

the larvfe.

The larva3 are also attacked by one of the " laud Lugs " {Podiscus

Ijlacidm, Uhler), which sucks out the body juices of the pests by

means of its piercing proboscis. This hemipteron has black head,

legs, thorax, and a red abdomen with a loug black central spot

crossed by a white line.

The larvae of Lace Wing Flies {Hcmerobiida:) also devour them

when young.

No natural enemies are known to do much good in this country.
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THE ALLIED GOOSEBERRY SAWFLY.
{Ncriiatus consohrinus. Voll.)

This insect is by no means as common as tbe former, but

occasionally it is sent with inquiries. It occurs in Holland, Prussia

and Siberia, as well as in Britain.

It also appears to be known under tbe name Ncmatus umhimis,

Zaddach. The female is slightly smaller than JV. rihesii, but the

males are much the same size. The female differs in having more

yellow on the head, the scutellum and metanotum black, and

the abdomen dark basally and showing basal median, dark bands

and patches to most of the segments,, and in some, most of the

dorsum is dark to the seventh segment. Eyes surrounded with

brown. The thorax is black, minutely punctured, the pronotum

being pale fulvous ; the legs are pale fulvous ; base of the coxa?, apex

of the posterior tibiae and tarsi black ; base of the femora and

tibiffi pale. The wings are hyaline and iridescent, and the base of

the costa is testaceous, the stigma dark testaceous.
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The insect seems very variable in regards to the amount of

black on the thorax and abdomen. Cameron (1) gives two distinct

aberrations as follows :—(«) as in type, but the pleurte mostly pale

fulvous, instead of shining black, and (h) as in type, but the scutellum

black. A distinct variety exists in which the antennse, clypeus,

scutellum, and pleurse are black, and the eyes not surrounded with

brown ; the dorsum of the abdomen being black to the seventh

segment.

It appears somewhat later than N. ribesii. Miss Ormerod (2)

says from a month to six weeks later.

Three eggs only seem to be deposited on each leaf. The larvse

are so far only recorded as feeding on the gooseberry. They have

a green head with little black specks and soft hairs ; the body is

green and shiny and with transverse rows of black tubercles ; the

second segment and to some extent the last and the sides over

the legs yellow ; the back has a bluish tint, especially down the

middle line.

When young the larva' have a black head, green body with

black specks. At the last moult they become entirely green with

no specks, but with yellow beliind the head and on the anal

segments.

It will thus be seen that in the first and final stages the larvce

of the Allied Sawfly resemble those of the Common Gooseberry

Sawfly. But the presence of yellow on the sides over the legs will

at once distinguish it during the greater part of its development.

As far as is at present known only one brood occurs. The

larvae pupate in the soil, much as do those of JV. ribesii.

Ormerod (2), however, records the following fact :
" In observa-

tions sent me from Longleat, Mr. Taylor mentions that, unless

the locality was just under the surface of the soil close to a

wall or other dry place, he considered that the caterpillar preferred

nail holes in the wall, or holes in wood for pupating." This is

quite contrary to what we observe in most other Nemati, and is

therefore of much interest.

Further observations are required concerning this species before

anything definite can be said regarding its life-history.
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THE BLACK-BODIED SAWFLY.
{Nematns apjJendiciUafus. Htg.)

During 1897 a niimber of larvie were forwarded from Surrey

that were causing serious harm to some gooseberry bushes, that

differed totally from the two former species. These proved to be

those of the Nematus apidcndiculatus, a widely distributed sawfly,

but seldom appearing in large numbers. Cameron (1) records it

from Braemar, Clydesdale, Sutherland, Manchester district, York,

Gloucester, around London, Glanvilles Wootton, and Devonshire.

I have observed it frequently in Surrey, and have had it sent from

Worcestershire, Cambridgeshire, Sussex and Kent (2).

On the Continent it has been observed in Norway and Sweden,

Germany, Holland, France, and at Eiga (Eussia). It cannot be

confused, either in the adult or larval stage, with either rihcsii

or consoh-iims. The female is black, smooth and shiny ; the abdomen

is broad and stout; the legs are white with a yellowish tinge; coxse

black at the base ; femora reddish, dusky in the middle, the apex

of the posterior tibia? and apical tarsal segments black. The trans-

parent wings are iridescent, the costa and stigma testaceous.

In the male the hind femora are nearly all black, and the

posterior tarsi are fuscous. In length the female is about }r inch,

the male \ inch. Like N. consohrinus it is subject to slight variation,

some specimens not being so pubescent as others. The females appear

in May. Two were noticed laying their eggs on the 10th of May.

In colour the larva is green to greyish-green, the eyes being

surrounded by black circles ; from each of these patclies proceeds

a brown line, narrowing gradually and passing to the summit

of the head where they join ; the long slender body is much
wrinkled ; the second and eleventli segments are of a yellowisli

tint, and also the edges of the spiracles, the middle and posterior

legs and the top of the anal segment ; the legs are green with

brown claws.

When full growai (the only stage in which I have seen them),

they reach h inch in length. Cameron (1) says the larva? appear

in June. Those sent me were nearly mature when received on the

14th of June, and pupated on the 20th of June. The partially grown

and fully grown larva feed on the edges of the leaves, with the

end of the body often curved in the typical Nematus fashion. The

specimens under observation pupated in the soil, and formed first

a silken then an earthy cocoon, just as the two commoner species
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do. The first fly hatched on the 25th of July. Whether this

constituted a second brood or a third brood I cannot say. Cameron

says there are two generations during the year.

The larvce feed on the red currant as well as on the gooseberry,

and I have one note of its occurrence on the white currant.

It appears to be known also under the two following names

:

Nematns catlioraticm, Foer, and N. peleferi, Andre.
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THE GOOSEBERRY EMPHYTUS.
(J'Ji/ijih//fiis g/v-^.s/iJ((/'ia\ Kl.)

This species of sawfly feeds on the gooseberry in England, but

is too uncommon to do any harm.

PARTHENOC4ENESI8 IN GOOSEBERRY Sa^WFLIES.

Parthenogenesis frequently occurs amongst the sawflies. It has

been observed in i\". rihcsii, N. consohrinus and others by numerous

observers.

Siebold (Beitr. zur Parth. d. Arth., pp. 107) and Kersler (Die

Lebens geschichte von Ccidorliynclius sulcicollis and jVcindtus ventri-

com>i. Cassel, 1866) have both observed it.

"There is not the slightest doubt," says Cameron, "that Nematus

rihedi possesses the faculty of laying unfertilised eggs which in-

variably yield only males."

This phenomenon was noticed as long ago as 1820 by Piobeit

Thorn (Memoirs Caledonian Hort. Society, lY., pi. 2), but he

imagined that male and female larvie copulated.

The eggs may be laid immediately after the females leave the

cocoons and when these unfertilised females have been examined

after oviposition no traces of spermatozoa were discovered in the

ovaries, while they are easily seen in those that have been fertilised.

The first statement made by Cameron was subsequently modified,

for in the Appendix to Vol. I. of his ^Monograph (p. 218) he says that

the virgin females of Ahia fasciata and N. ribesii yielded males and

females. In K rufa, etc., males and females were also produced,

but in Hemkhroa rufa, Eriocanipa uoata, Nanatus opjiciidic/ilafus

and others without exception females only were bred.

T 2
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Not only can this parthenogenesis last for one generation,

but in one species at least {A. fasciata) Dr. Osborne (Ent. Mo.

Mag., XIX. 97 ; XX. 200 ; XXI. 128) has shown that a third gene-

ration may be obtained without any male connection.

Prevention and Teea.tment.

The attack of the gooseberry and currant sawfiy is usually

fairly persistent. Year after year certain gardens, and even certain

parts of a garden, are attacked by these pests. This is when no

steps are taken to check the increase of the insects, which, in all

cases, pupate in the earth beneath the bushes. From these pupse

the adults emerge close to the food plant of their future progeny,

and thus can readily deposit their eggs. It is therefore very desirable

to check this increase, or to try and exterminate the pests when in

their winter quarters.

This can be done by removal of the earth and pupte. Eenioval

of surface soil during the winter and burning it or burying it deeply

whilst the fresh soil taken from the hole is placed beneath the

bushes, is an excellent plan, and may well be practised when the

number of bushes devastated has been small. The earth may also

be burnt and soon replaced—all the cocoons thus being destroyed.

The earth tehould be removed to a depth of 3 or 4 inches, as the

winter is passed by the pupa^ deeper in the earth than occurs

during the summer. Where this plan has been employed it has

met with success. In regard to the application of caustic substances

to the soil, nothing answers better than gas lime, but it is very

doubtful if it has much direct effect. Kainit has been employed

with very doubtful results.

Turning the soil over does little good, for the cocoons have to be

very deeply l)uried to prevent the adults from forcing their way

out of the earth.

Benefit has resulted from the application of quicklime spread

beneath the bushes and deeply dug in the autumn. A plan

adopted by certain gardeners is to beat the earth under the bushes

that have been attacked early in the spring, so as to make the

soil too firm for the insects to pass through when they have hatched.

Experiments made have not shown this plan to be of much use,

for I found that even when the earth has been beaten much firmer

than could be done under ordinary circumstances, the flies managed

to force their way out.

It is too early yet to speak with confidence of the effect of
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bisulphide of carbon injected into the soil in autumn, but from the

results I have obtained it seems that it is effectual in clearing this

pest out.

When the larva^ are noticed on the luishes they may be got

rid of in two ways. First, l)y hand-pickinfj, and, secondly, by

spraying.

A great deal of loss may be saved if the small colonies of

N. ribcdi are picked off early in the year. This should be done

when we see the leaves every here and there looking as if riddled

with fine shot; at this time all the larva^ are collected together

and can then be easily taken and destroyed, either by being squashed

up in the hand or by being placed in a pail of quicklime. Later,

when they spread out over the bushes, hand-picking entails consider-

able trouble. When the larv;e of X I'ihcsii have once spread out,

or when the more erratic larvic of N. consobrinus and other species

occur, washing or spraying, to poison the larv<T, is the most advan-

tageous treatment. Two poisons may be used for the sawfly grubs,

(1) hellebore and (2) arsenates. The only objection to either is

that they are poisons. But no cases of poisoning have ever occurred,

and both have been frequently used, not only in America but

also in this country.

They must not be used on fruit that is ripening, or on green

gooseberries that are going to be picked, for four weeks previous

to gathering. Hellebore may be used either as a powder or as a

spray ; the latter is the best means of applying it. It should be

mixed at the rate of one ounce of powdered hellebore to two gallons

of soft water, a small quantity of soft soap being added. The

hellebore powder must be quite fresh, as it soon loses its potent

factors. The wash should be kept well mixed and applied in a mode-

rately fine spray. By far the best way of coping with this pest is

spraying with arsenate of lead, especially Swift's Paste, which clings

to the foliage a long time.

Strong lime-water has also been used and found serviceable, put

on in as fine a spray as possible, but it has to be applied more

than once to have much effect. Mr. Bear of Magham Down, Hail-

sham, writes that he can kill the larvas with soft soap and quassia.

Later results by Pickering have shown that we may use weak

paraffin emulsions to kill the larvu', and in the case of late attacks

this is advisable.



278 Insect Pests.

THE GOOSEBERRY RED SPIDER.

{Bryolna nolrUis, Th., or B. ribis, Thomas.)

Throughout all the chief gooseberry centres the Eecl Spider is

quite the worst pest that growers have to contend with. It is

abundant some years much more than others, but the exact factors

\F. Kdcnden

JOOSEBEKRY SHOOT (ON KIGHT) AND SHOOT ATTACKED BY

RED SPIDER (ON THE LEFT).
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which g()vern the rapid increase of this acarus are not known. It is

generally said that heat and drought are responsible, but when one

goes over a number of statistics and meteorological records this does

not appear to be the case. The mites certainly feed more and are

more noticeable in warm sunny dry weather, and the bushes are not

so hardy, but there does not seem to be any excessive reproduction

from those causes.

Some of the worst attacks I remember have been after M-arm

damp weather. The Red Spider is, of course, not an insect, it

belongs to the eight-legged group of "jointed limbed animals," and

to that section called Acarina.

The young of these Eed Spiders are very like the adult, but have

only six legs, as we find in the insects. They are oviparous, and

the eggs (Fig. 192) are small globular bodies, very similar to those

of the Hop Eed Spider (Tctram/chus mcdva:); but on their smooth

shell are a few white fibres.

The damage done by the mites is by their constantly sucking the

sap from the leaves. The appearance produced is very marked, the

larger leaves become marbled grey, sometimes almost silvery ; the

young leaves are stunted in bad attacks and present the appearance

shown in the photograph reproduced here. The result is tliat the

leaves and blossoms and even young fruitlets fall off.

This pest is well known in Cambridgeshire, Worcestershire, Devon,

Cornwall, Gloucestershire, Kent, Surrey, Sussex, Middlesex, and

extends up into Scotland. We may say practically wherever goose-

berries are grown the Eed Spider is found.

It has been described in various ways, some calling it Tdranjjclim

felarivs, one of the web spinning mites, others stating it is the same

as the Eed Spider on ivy, and calling it Brijolyia pretiosa (2).

Ormerod, quoting Harker, refers to this mite forming silken webbing
" covering the whole of the ivy for quite one or two hundred yards," etc.

If this is the same species as she refers to on ivy in other places,

it has nothing to do with the Eed Spider of the gooseberry, for it

does not form a web. Although Michael says (2) that it " swarms in

millions on the ivy in gardens," we venture to doubt, under the

circumstances, that they are the same acarus. The mite on ivy does

not agree with the common gooseberry pest, which is apparently

Bi'i/ohia nohi/ix, the same as the Brj/ohia rihis, Thomas.*

* A recent examination made of the ivy ]5ryobia {B. 2)rrfio>i(n shows

hairs of broad white structure in all stages of the mite. The lied Spider

of gooseberries has only simple hairs in all its stages, so tliat the two can be

easily separated.
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LiFE-HlSTOKY AND HaBITS.

This acariis belongs to the genus Bryolia, which is easily told

from the Eed Spider of plums, hops, etc., Tetranychus, by the first

pair of legs being much longer than the rest, and all the legs longer

than in Tetranychus.

In colour this mite is very variable : some are grey, others greenish,

others rusty red; some have red and brown coloration, yet others

leaden grey or bright red ; the legs are pale or dull reddish. In size,

large mature specimens may reach nearly 4q inch.

They collect in dull weather in early spring in crevices on the

wood or under the loosened skin upon it. So densely are they often

packed together that they look like one red

mass, their legs tucked under their bodies.

I have noticed that in this stage they are

frequently of a rich red hue, almost crimson-

lake. I have found them like this early in

February, both in Kent and Cambridgeshire,

in a semi-dormant condition. As soon as the

young leaves show they are ready to move,

the first warm sunny day they get on to the

leaves and commence to feed and gradually

mature. At night they return to their shelter,

and also on dull damp days. They feed

mainly on the undersides of the leaves, and

the attack usually seems to start in the

centre of the bushes and spreads outwards.

In April or even March they may have started to reproduce, when
minute round globular shiny reddish eggs are laid on the twigs, base

of the thorns, and on and between the old bud scales. These eggs,

which can only be seen with a magnifying glass unless laid in

large masses, hatch in four or five days into small semi-transparent

young with six legs, these soon commence to feed, in another four

days moult and become like the adult; two more moults appear to

take place, and then at the end of twelve to fourteen days they are

ready to reproduce again.

What happens between June and the following February is not

definitely known, but one may find the ova and immature mites on
the wood at Christmas, and it is probable that most of the eggs laid

in June remain until the winter, and that a few only hatch out before

February and March and hibernate on the bushes. What regulates

\b\ E.

FIG. 191.- THE IVY RED
SPIDER (Bri/obia pretiosa).

(Greatly enlarged.)
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their increase, their equally sudden disappearance, even in warm
weather, are subjects about which much further investigation is

necessary.

PllEVENTION AND TeEAT.MENT.

The recognised treatment for the Eed Spiders has l»eeu some form

of sulphur wash. Liver of sulphur has proved tlie most convenient

form. It has, however, been found of no

avail in certain years. For instance, in 1907,

little good was done by spraying with this

acaricide. The other acaricide found to work

when sulphur fails is paraffin emulsion, and

the best results have been obtained with

paraffin jelly. Considerable success has also

attended the use of nicotine washes, which

I found by far the most successful of all in

1907.

The fjuestion of preventing the attack

is one which growers naturally are most

concerned with.

We know that tlie immature acari

shelter in the
crevices, etc., of

the wood in Feb-

ruary and March,

and at this time

a heavy spraying

would 1)6 sure to kill very many. ]\Ir. John

Ptiley of Piitley Court, Ledbury, wrote me
in 1902 that he had found great benefit from

spraying with caustic alkali wash, and it is

quite possible that this treatment in late

winter kills the young acari.

Washing, in any case, in late February

cannot fail to kill large numbers, and then

fairly strong paraffin emulsion may be used

;

up to as much as five gallons of paraffin to

100 gallons of wash has been found to do

no harm.

Where attack only makes itself notice-

able in i\pril or May then we must spray with either the liver of

sulphur or the paraffin jelly, and it may be pointed out that to be of

192.—G008EBE1UIY

((ii-eatly eiilavgeii.)

eatly enlarged.)
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full value the bushes should be sprayed twice at an interval of about

ten days, so as to kill any young which may have escaped from the

later eggs.

The paraffin jelly mentioned may be made as follows :

—

Paraffin, 5 gallons ; soft soap, 8 lbs. ; boil together, and when
boiling add about one pint of water, and then well stir.

This becomes a jelly when cold, and 10 to 11 lbs. of which are

added to 40 gallons of water.

The above amounts make about 160 gallons of wash.

This formula, used by Mr. Ballard of Pinvin, will be found quite

one of the best for this purpose, and also kills the Brown Scale at the

same time.

SLUGS {Agriollmax agredi., Linn.) DAMAGING GOOSE-
BERRIES.

Some three or four years ago, Mr. John Piley wrote regarding

the damage to young gooseberries by slugs, but as he was unable

to have any caught, the exact cause remained in doubt until 190(3.

H\s(f
1 t t TT

\F. F<h',„}ei,.

FIi;. 11(4. ~A, (^OOSEIJKUKY lil.MSS(LMS EATEN 1!Y SI.UOS : B, NiiUMAI, KI.i isSOMS.

Slugs have since been found to eat the base of the calyx, and then go

on to another gooseberry
; the gooseberries thus attacked die and fall

off (Fig. 194).

Mr. Riley's manager, visiting Evesham, found that in one garden

the whole of the crop w^as destroyed, scarcely a gooseberry being

unbitten. This attack in that neighbourhood had been put down to

frost. Mr. Piley says :
" AVe had a very bad attack on two or three
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acres close to where it was first, and they were heavily washed with
Little's fluid sheep-dip ; they do not appear to have suffered from it

;

it was used strong (one to seventy)." Later information sent showed
that this damage was undoubtedly due to slugs, Mr, Eiley stating

that " careful examination at night revealed the fact that slugs were
the culprits. We have caught them red-handed. In order to make
climbing easy for them, we cut off' branches of the gooseberries, and
stuck them in the ground at night. Several slugs were soon seen

eating the calyces, as described, and they were found in quantity

under most bushes at night. Had we no foxes, I should try 500

dacks to clear them off."

A similar attack was reported in 1907 from near Canterbury, and
slugs were caught eating the calyces at night at Wye in the same
year.

There is no doubt that the employment of ducks is one of the

best ways of ridding a plantation of such pests. It would be quite

possible, even with foxes present, to use them during wet weatlier in

daytime, when the slugs would be on the mo^e.

This has been done in cases of slug attack in hop gardens with

good results.

There does mit seem to have been any previous notice of these

molliTSca doing harm in this way.

Tlie attacked blossoms sent showed very characteristic signs of

damage ; the eating away of the base of the calyx causes shrivelling,

which might be mistaken for frost-bite if not examined, but the work
of the slug can easily be detected if looked for.

The calyx itself in many cases, as seen in the figure, is eaten and

turns brown. Sparrows have been accused of doing this, but their

work can at once be detected by the debris of calyces found on the

ground beneath the bushes.

I have found vaporite very successful in destroying slugs.
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LTST OF INSECTS IXJUIJIOUS TO THE LOGANBERRY.

A. COLEOPTERA.

Raspberry Beetle {BijtnrKH fdiucntosus. Fab.). Fruit and Blossom-

buds, p. 420.

Clay Coloured Weevil {OfioHii/ncJius 2:)iciprs. Fab.). Foliage and

Shoots, p. 425.

B. DIPTERA.

Daddy Long LEiis (TipuJd olcracea. Linn.). Roots and tips.

C. LEPIDOPTERA.

Heart AND Dart ^Ioth {Agrotis ea'clamatio)ii>i. Linn.). Roots, p. 450.

Note.—The above are, so far, the only insects referred to me or

recorded as attacking this valuable fruit. Probably all our Raspberry

insects will invade it. The Raspberry Beetle is the most important,

and does far more harm than it does on the Raspberry. The Clay

Coloured Weevil has been found harmful in the Cheddar district, the

Leather Jackets in AVoreester, and the Heart and Part Moth I fnind

on the roots in Kent.





NUTS.
COB AND FILBERT, SPANISH CHESTNUT

AND WALNUT.





( 291 )

LIST OF INSECTS, ETC., INJUEIOUS TO NUTS.

I.—To Cob and Filbert.

A. LEPIDOPTERA.

Winter Moth (Cheimatohia brumata. Linn,). Foliage, p. 50.

Mottled Umber Moth (Hybernia defoliaria. Clerck.). Foiiage, p. 58.

Buff-Tip Moth {PJialera bucephala. Linn.). Foliage, p. 292.

Nut-Leaf Blister Moib. (Lithocolletis conjJi. Nicelli). Foliage, p. 297.

B. COLEOPTERA.

Nut Weevil {Balaninus nucus. Linn.). Fruit, p. 299.

Leaf Weevils {Phyllobius sj).). Foliage, p. 119.

Nut Leaf Weevil {Stroj^hosomus coryli. Fab.). Foliage, p. 302.

0. HYMENOPTERA.
Nut Sawfly {Croesus sejjtentrionalis. Linn.). Foliage, p. 303.

D. DIPTERA.

Catkin Midge {Cecidomijia coryli. Kalt.). Male Catkins, p. 306.

E. HEMIPTERA.

The Nut Aphis (Siphonophora aveJIauce. Linn.). Foliage and Shoots.

The Cuckoo Spit Insect (Phihrnns $2) nma rites. Linn.). Shoots, p. 200.

Leaf Hopper {Chlorita viridida. Fall.). Leafage, p. 392.

F. ACARI.

The Nut Bud Mite {Evioi^hyes avellaiuv. Nalepa). Buds, p. 307.

II.—To Spanish Chestnut.
A. LEPIDOPTERA.

Gold Tail Moth (Porthcsia similis. Fues.). Foliage, p. 27.

Shiny Chimney Sweei' {Fumea intermediella. Brd.). Foliage.

Green Oak Tortrix {Tortrix viridana. Linn.). Foliage.

The Nut Fruit Tortrix (Carpocapsa splendidana. Hb.). Fruit,

p. 309.

Brown Oak Case-Bearer {Coleopliora hitipenneUa. ZelL). Foliage.

B. COLEOPTERA.

The Leaf Box Beetle {Attelabiits cite id io aides. Linn.). Foliage,

p. 311.

u 2
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III.—To Walnut.
A. LEPIDOPTERA.

Winter Moth [Cheimatohia brumata. Linn.). Foliage, p. 50.

Wood Leopard (Zettzera j^yrina. Linn.). Wood, p. 46.

Vapourer Moth {Orijgia aniiqua. Linn.). Foliage, p. 38.

The Nut Fruit Tortrix (Carpocapsa splendidana. Hb.). Fruit,

p. 309.

Codling Moth. [Carjiocajjsa j^omonclla. Linn.). Fi-uit, p. 69.

B. HEMIPTERA.

The Dusky-Yeined Walnut Louse {Ptycliodcs juglaiidis. Frisch).

Foliage, p. 313.

The Common Walnut Louse {Eterocallis juglandicola. Kalt.). Foliage,

p. 316.

C. ACARI.

The Walnut Leaf Gall Mite {Eriophyes triseriatiis v. erinea. Nalepa).

Foliage, p. 318.

I.—TO COB AND riLBEET.

THE BUFF-TIP MOTH.
{Phalcra liuccpluda. Stephens.)

Inquiries have frequently been made during the autumn months

concerning the larvpe of the Buff-tip Moth {Phalcra hucej^hala).

These caterpillars very frequently occasion a great deal of harm to

the leafage of the elm, lime, beech, birch, nut, sallow, rose and oak.

Fruit trees are also sometimes attacked. .Frequent reports come to

hand of their ravages on rose, elm and lime trees in and around

London, and also in nut plantations in Kent. Mr. F. Smith of

Loddington finds them in his nut plantations and Mr. Buley of

Woodnesborough found them attacking cobs and filberts. In

the same year I found them defoliating cobs at Wye and they

were also reported from S. Devon and elsewhere. Ptecently they

have been causing some alarm in cherry orchards (1), Mr. Lewis

Levy wrote in 1906 from Borden Hall, Sittingbourne, in August,

saying :
" We have had several cherry trees whose leaves have been

almost devoured by the caterpillars. Over one hundred, I should say,

on one tree." The moth (Fig. 195) is common and very generally

distributed over Great Britain and generally attracts attention on

account of its peculiar and beautiful appearance, whilst the large size

of the caterpillars, and the havoc they cause, render them particularly

conspicuous objects. The eggs are also often sent with inquiries as to

their nature.
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[E. I'omje.

195.—MALE AND FEMALE BUFF-TIP MOTHS.

(Natural size.)

[E. Tonge.

FIG. 19C.—EGGS OF BLFF-TIP MOTH. (X 2{:)
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LlFE-HlST01!Y.

The moth usually makes its appearance in June and continues

until July, specimens having been sent as late:as the 27th of July in

mM
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The fore wing;s2^ inches to 2f inches across the expanded wings

are ashy grey, silvery grey at the base

and inner edge ; there are two trans-

verse streaks of dark brown and reddish-

brown, one near the base and the

other towards the apex of the wings,

a pale spot towards the middle, and a

large pale ochreous or buff spot at the

tip of each wing ; the hind wings are

plain yellowish - white ; the head is

yellowish, densely scaled ; the thorax

with dense yellow scales, bounded behind

with two rusty-brown lines, somewhat

raised up into a tuft ; the abdomen pale

ochreous to buff; the female has simple,

the male crenulated antennse. Miss

Ormerod (3) states that the eggs are

usually laid on the upper surface of the

leaves. I have never seen them so placed,

but on the under surface or on the shoots.

They are rounded and very convex

above, flat beneath, the upper part is

pearly white, with a median dark spot,

the lower part bright green, the lattei'

forming a distinct green basal band ; they

are rather large objects, and are firmly

glued to the leaf and darken somewhat
before the larvte escape, which usually

takes place between ten and fourteen days after they have been laid.

They are laid in groups of from twenty to seventy.

The larvte (Figs. 197 and 199)

are gregarious and reach 2 inches

when mature. The ground

colour is dark yellow, a broad

black line runs down the

dorsum, and on each side are

three black lines which are

interrupted by yellow or orange

transverse rings on the seg-

ments ; head dark brown ;
and

numerous fine hairs ai'e dotted over the whole body. The first moult

takes place about ten days after the larvcP have hatched out. At

\A. V. I). Jiintoul.

FIG. 198.—BUFF-TIP MOTHS AT REST

AND OVA (A).

[F. Edenden.

-LARVA OF BUFF-TIP 3I0TH.
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first the whole batch of larvas feed together, but later they separate

into smaller groups of from ten to twenty. When young and feeding

all together they skeletonise a leaf or two in very conspicuous manner,

but when they are larger they disperse over the leaves. "When at

rest they lie close together, usually on the upper surface of the leaf,

lying parallel with one another. They are mostly mature by the

middle of September, but I have had them sent as late as October.

When full fed they fall or crawl to the ground and pupate under

the soil. The pupa (Fig. 200) is not encased in any cocoon or even

cell of earth. It is deep brown, thick, about 1 inch in length,

smooth with two spines at the apex.

Sometimes they lie under fallen

leaves, but generally beneath the soil,

where they remain all the winter and

hatch out in May, June and July (4).

Eemedies.

Where arsenical spraying cannot

be carried out, the larvae may be

destroyed by shaking the trees. At
the least jar they fall down to the

ground, and can then be trodden on

TOP.E OF BUFF-TIP MOTH. '^-iitl SO killed. Tliosc that escape

readily ascend the trees again, so

that care must be taken to destroy them all. If many are present

it would be as well to tie bands of hay round the trunks of the trees

near, especially around the infested one, and to smear the bands with

tar so as to prevent the larvie ascending again, but when there is

no herbage beneath the trees they can all easily be killed, so that

banding is not necessary. Whenever the groups of young larvae

are seen, the leaf should be picked off at once and destroyed, before

they spread into smaller companies.

Spraying with any arsenical washes would poison the larva?, and

for this purpose the arsenate of lead wash may be used on cherries

and nuts.

Eeferences.

(1) Theobald, F. V. Eeport on Economic Zoology for the year ending

April 1st, 1907, p. 44 (1907).

(2) Kollar, V. ' A Treatise on Insects Injm-ious to Gardeners, Foresters and

Farmers.' (Trans. J. and M. Loudon), p. 321 (1840).

(3) Ormerod, E. A. ' Manual of Injurious Insects,' p. 227, 2nd ed. (1890).

(4) Theobald, F. V. Eeport on Economic Zoology for the year ending

April 1st, 1906, p. 45 (1906).
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THE NUT-LEAF BLISTER MOTH.

{Litlioeollciix coryli. Nicelli.)

Nut leaves, Loth wild and cultivated, are often seen to be marked

with large pale blisters, ranging up to nearly ^ inch in width. These

blisters are sometimes roundish, at others rather elongate. They are

caused by a small leaf-

mining moth caterpillar,

known as Lithocolletis

coryli. These mines occur

on the upper sides of the

leaves. Another species,

Lithocolletis nicdlii, occurs

on the lower sides, but

I am not sure if this

species occurs in Britain.

During the late sum-

mer of 1906 the nut leaf

miner seems to have been

abnormally abundant,
both in the hedgerows on

hazel and amongst cul-

tivated cobs and filberts

in many parts of Britain.

The damage done to

the leaves, especially in

young plantations, luust

have been severe, checking

the further growth and

development of the shoots.

In this country it is common in Devonshire, Somersetshire,

Gloucestershire, Surrey, Kent, Cheshire, and has occurred in various

parts of Yorkshire (Stainton recording York, Scarborough, and

Stockton-on-Tees), the last-named authority also gives the Cumberland

Lake district, and Cockburnspath in Berwickshire.

In 1906 it was very abundant in parts of Kent, some cobs being

seen with all the leaves blistered, many having six or seven blisters

on them. Badly attacked trees were seen in Devonshire, but I only

noticed it in one place in Worcestershire and one in Herefordshire.

[F. Edenden.

-NUT LEAVES MIXED UY THE NUT-LEAF

BLISTER JIOTH LAKV.E.
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Life-History and Habits.

The motli appears in May; in 1906 as early as the 12th of May at

Wye, the year before not until the 27th. In size it varies from 7 to

8 mm. in wing expansion. The anterior wings are pale ochreous

brown, with a snowy white basal streak, and on the inner margin

a thin white streak much smaller than the above ; towards the apex

four white converging areas above and three below ; the hind wings

are white with dusky base, and the long fringes are grey in the

female, of a dull yellowish tinge in the male. The thorax is the

same colour as the wings, with a median and lateral white stripes.

The abdomen is grey, and

the tuft pale ochreous.

The legs are grey, with

white tarsal segments

spotted with fuscous.

They lay their eggs on

the leaf, choosing, it seems,

a still, fine evening just

before sunset. The larvae

then burrow into the leaf,

and feed upon the soft

mesophyll and eat it out

in a more or less rounded area, the upper epidermis being left

intact, but quite separate from the rest of the leaf and showing quite

white (1 have never seen the ochreous central area described by

Stainton). Occasionally, when the mine is near a mid rib or the

edge of the leaf, the leaf becomes much puckered and folded.

In this blister the larvre may be found up to the Ijeginning of

July.

When mature the larva reaches about 4"5 mm. in length. It is

pale yellowish-green, tlie first three segments more yellowish, and

the eighth with a somewhat obscure orange-yellow spot ; the last two

segments are yellowish. The head pale brown, with dark brown

markings ; when retracted the lobes show through the first segment

as two brown spots. Legs very pale.

This larva, when quite young, lies in a. curved position, Ijut as it

reaches maturity it straightens out. It can generally be seen in the

mine at work by holding the leaf up to a strong light. Some dusky

spots are noticeable beneath in the young larva, but they soon

disappear.

Pupation takes place in the blister, and by the first or second

[Uorace Krihjht.

FIG. 202.—NUT-LEAF BLISTER MOTH (Lithocolletis Corilll).
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week in August a second brood of moths appear. These soon pair,

and lay their eggs as before. If circumstances are favourable, a great

many eggs are laid, and the result, as we saw in 1906, is that the

leaves become covered with blisters in September. This second

brood of larvfie reach maturity in early October. They then pupate

as before, and the moths hatch out and hibernate. At least, this is

what is apparent, for they have not been observed in any other

condition during the winter.

I have failed to find any winter pupa^ in the leaves, and yet all

the larvie pupated there. Those kept hatched out, and none could

be found in the leaves naturally.

Unless 1 am much mistaken this is the normal way of wintering,

and thus we have another reason for separating this nut species

from Litliocolktis carpinicohila, which is found in the pupal stage in

the dead leaves of the hornbeam, which hang so readily on to the

trees during winter. The adult of L. carpinicohila is, however, very

like L. coryli.

Tkeatmext.

This is very difficult, but I found a heavy spraying with arsenate

of lead used for JSTut Weevil kept the trees clear of the first brood,

but that the second brood invaded the same trees from some old

cobs and filberts standing close by.

A heavy spraying of arsenate of lead is undoubtedly good for

nuts if used in May; at this time the Winter Moth, Nut Weevil,

Leaf Weevils, and these Miners can all be attacked by it, and as it

holds on to the leaf well, later comers, such as the Croesus Sawfly

and the Buff-tip Moth, are also to some extent destroyed.

THE NUT WEEVIL.
{Balanimis nucus. Linn.)

This weevil is the parent of the maggot so frequently seen in nuts.

It is found in the filbert and col) and also in the wild hazel nuts.

Kaltenbach (3) refers to it on the oak. The filbert seems to suffer

from it more than the cob, but growers in Kent report it doing harm

to the latter. The damage is done by the maggots feeding in the

kernel and causing the nuts to fall prematurely, and also by spoiling

the samples owing to the repulsive appearance of the maggot found on

cracking the nuts.

It occurs fairly widely over Britain where the hazel is abundant.
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but it is ill Kent that it is most harmful to cultivated nuts, owing, of

course, to that county being such a large producer.

It is common also in France, where it often does much harm to

the noisettes (1). Taschenberg (2) refers to it in Germany, and also

Ivaltenbach (3).

Life-History and Habits.

This weevil can readily be told by its long curved snout ; in length

it is about 4- inch ; the colour is tawny-brown to chocolate-ljrown.

-THJ; NUT WEEVIL (Bdlaiil

[A. V. I). JUntoiil.

nucil.'<) ANli DAMAGED NUTS.

densely clothed with golden brown pubescence, which becomes

greyish as the beetle gets old ; the wing cases have rows of dots,

the thorax and proboscis are chestnut to tawny-brown, and the

elbowed antenna? are very similar in colour. Like other weevils, the

biting mouth is situated at the tip of the proboscis.

The time of appearance, as far as personal observations go, is June,

the dates varying during the last fifteen years between the 10th of June
and the 25th of June. Ormerod says they " may be found as early as

May." Whitehead mentions " about the beginning of July "
(1), and

again Ormerod says "it is stated that some of these beetles do not

develop till July or August." I have been unable to find any fresh

beetles in Kent as late as July, but the weevils live on well into

that month. They can live for six or eight weeks in confinement,

but such appears to be unusual.
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Both males and females fly, especially in warm bright weather, and

alight on the bushes with considerable force. They do not take wing

when frightened, but fall to the ground. It is strange how difficult

they are to see when on the bushes, and one is frequently surprised

to find numbers falling down when the bushes are shaken.

The female bores a hole in the young nut with her rostrum, and

then deposits a single egg in the hole. Sometimes this liole is made

through the calyx and soft shell, at others the calyx is not pierced.

The female is said to push the egg deep into the nut with her snout

and then proceed to deposit another in a fresh nut.

The egg hatches in eight or ten days. The larva—tlie so-called

nut maggot—feeds on the kernel, which it tunnels or grooves out on

one side, and its moist " frass " may hasten decay, but not until the

maggot is mature.

In form .it is much like the larva of other weevils, Ijut it is very

soft, pale creamy white, fat and curved at the tail end, slightly hairy

and has a quite hard brown head. In length it is rather more than

1 inch. When mature it eats its way out of the nut, boring a small

round hole in the hard shell. It is an interesting sight seeing the

maggot escape, gradually squeezing itself through the hole which is

so much smaller than its body. It finally falls to the ground, or, if

the nut has fallen, escapes into the soil direct. It then forms a cell

in the earth where it remains in the maggot stage all the winter,

pupating in the early spring. The pupa is creamy white. From this

the weevil escapes and feeds upon the leafage until the nuts are ready

to receive the eggs.

It has been suggested that those weevils which are seen in July

and even August, and which are thought not to have hatched until

then, may possibly hibernate (4) and appear with those that emerge

from the pupa:* in June.

Prevention.

The beetle inay be collected in numbers by jarring the buslies

over tarred sacks or boards. There is no doubt that this plan can be

followed with success.

Stirring the soil in winter is sure to damage many of the soft

maggots and pupee and expose others to the attack of birds. Observa-

tions have been made which show that good cultivation under the nuts

is very necessary as a preventive measure.

Mr. Fred Smith of Loddington informs me that he finds that

where he sprays his nuts with arsenate of lead for Winter Moth that
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the Xiit Weevils are killed at the same time. This I tried at home
with complete success.

Natueal Exemies.

Whitehead (1) refers to the good done by Tits, and describes the

Great and -Blue Tits hunting for the beetles. Xo definite obser-

vations have been made, and this statement must be taken with

caution.

References.

(1) Whitehead, Sir C. ' Insects Injurious to Fruit Crops, p. 25 (1886).

(2) Taschenherg, E. L. ' Insekten-kunde. Die Kafer und Hautfliigler,' p. 147

(1879).

(3) KaUenbacJi, J. H. ' Die Pflanzenfeinde aus der Klasse-Insekten,' p. 633

and p. 647 (1874).

(4) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits,' p. 116 (1898).

THE NUT LEAF WEEVIL.
{Strop]iosoiiiii>i coryll. Fabr.)

This insect is referred to by Ormerod (I), but I am not aware

that it does any harm to nuts in this country. No growers I have

consulted know anything of it, nor have I seen it on*any cultivated nuts. Miss Ormerod's notes appear

to have been mainly culled from Taschenherg (2),

Kaltenbach (3) and Stephens (4).

It is quite a widely clistributed insect in this country,

according to Canon Fowler (5). It is also referred to

in Schlich's ' Manual of Forestry' by Fisher (6).
FIG. 204.-NDT 1^1,,, e .

. \. -^
. . . .,

LEAF WEEVIL Ivaltenbacti refers to it as an injurious weevil,
(Strophosomus appearing in the springier the most part, in great num-

bers, and gnaws the leaves of hazels," etc. (p. 590) (3).

Taschenherg (p. 103) says : "The beetle appears in many years in

great numbers, not only on hazels, as might be inferred from its

scientific name, but also on birch, oak, beech, Scotch fir and pine,

where from May till June they feed on the buds and leaves and the

bark of the young shoots, and in some localities have destroyed young

trees of the above mentioned kinds."

Ormerod received them in great numbers from Great Brington,

Northampton, w^here they with other beetles were doing great damage

in 1889 to conifers.

The beetle is ciuite small, barely 1- inch in length, black in colour,

with grey and brown scales, dull red legs and antennas; the elytra



Insects, etc.. Injurious to Nuts. 303

with lines of minute punctures and rows of bristles between them
and a black stripe at the base of the suture of the wino- cases.

There are no wings.

It is important to note this insect, as in some parts it miglit

invade our plantations from the wild hazels growing near.

References.

(1) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits,' p. 118 (1898).

(2) Tasclienherg, E. L. ' Praktische Insekteu-kunde,' II., p. 103 (1879).

(3) Kaltenhacli, J. H. ' Die Pflanzenfeinde,' p. 590 (1874).

(4) Stephens, J. F. ' Manual of British Insects,' p. 245 (1839).

(5) Fowler, Canon. ' British Coleoptera,' vol. V., p. 189 (1891).

(6) Schlich (Fisher). ' A Manual of Forestry,' vol. V., p. 194 (1895).

A SAWFLY (Ctresus septerdriovalls, Linn.) ATTACKING
COB NUTS.

The large larv;e of this sawfly may often be noticed in nut

plantations and in gardens.

]Mr. G. H. Buley of Woodnesborough sent on the 7th of August,

1905, a number of sawfly larvte, which he said he had noticed

" ravenously devouring the foliage of cob nuts ; about ten of them
had completely stripped several boughs, and if tliey should increase,

I fear they will destroy the lot."

They proved to be Crcesus scptentrionalis of Linnteus.

The same species was found doing considerable damaue near

Maidstone in 1904, and was also observed at Kingston-on-Thames

in 1889, where it attacked filberts until they were completely

defoliated. The larvas are subject to a very large number of parasites,

and it is probably on this account that it so seldom occurs for two

or more years in succession. At times, however, it is very injurious,

and attacks nuts of all ages. Besides cob, filbert and hazel nuts, it

feeds upon birch, aspen, poplars, willow, osier and the mountain ash.

Stephens records it from the gooseberry, which was considered

doubtful by Cameron. They very frequently do so, especially when

gooseberries are grown beneath untrained cobs or filberts, as in

gardens.

Synonomy.

This insect has been referred to under the following generic and

specific names :

—

Tenthrcdo scptcntrionalis, Linn. ;
Tenthrcdo largipcs,
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Eetz. ; Ncmatus septentrional is, Olivier; Ncmatiis laticrux, Villaret
;

Croesus septentrionalis, Leach ; Crvesus laticrux, Stephens.

Life-History a:n;d Habits.

The sawfly appears in May nnd June, usually at the beginning

of the latter month.

It varies in length from a little less to slightly more than ^ inch.

In colour it is black, shiny and covered with dense pubescence ; the

FIG. 204A.—THE NUT SAWFLY {Croesus Septentrionalis. Linn.). A, adult ; B, larvic.

abdomen has the two basal and two or three apical segments black,

the rest brick-dust red. The legs are peculiar, the posterior pair

being long, the apex of the tibia^ being dilated, flattened and hollowed

on the inner side, metatarsus also dilated and flattened on the upper

side (which is curved), and the metatarsus is much longer than all

the other segments put together ; the second segment is as long as

the two succeeding. In colour the legs are black, the coxte and

trochanters white, also the base of the hind femora, anterior tibiie and
tarsi, and half the posterior tibire mainly white ; the apex of the

anterior femora brown beneath, anterior tibia3 and tarsi reddish at

the apex, base of mid tarsi reddish.

The male differs from the female in having the femora red, the

apex of the posterior femora black above ; mouth and tegulie reddish.

The femora are often jet black. Wings hyaline, but coloured on part
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of the surface and on the apex. The eggs are hrid in small slits in

the veins of the leaf.

The larv;e are found in July and August (and according to

Cameron to the end of September). The latter statement undoubtedly

applies to two broods. When first hatched they are semi-transparent,

and become greenish with brown head. In ten days the larvie were

found to have moulted, and then they became pale yellowish-green,

with the anal segment dull yellow, and two dusky stripes on the sides.

When mature the larva is greenish-blue, and the second and

anal segments bright yellow ; over each spiracle, which is dark, is a

dusky spot; below each spiracle, one large and two small dark spots,

and over the legs four black spots and some lines. The cerci are

black, and on the anal segment is a black spot of rough triangular

shape. The legs are greenish-grey with brown apices, and the prolegs

pale green. On the venter of the fiftli, seventh, eighth and ninth

segments is a large yellowish gland, and a smaller one on the fourth

and tenth, which can be protruded at will. The larvii- feed in groups

of three to ten, usually in a row near or on the edge of a leaf, and

hold on by their true legs, the body being turned into all manner of

shapes and freely swung over the attached portion.

When mature they fall to the ground and spin a brown cocoon

of a long form, and somewhat parchment-like formation, and then

they pupate. From these pupa^ a second brood appears in August,

and lay their eggs just as the first. The imagines have been seen as

early as the 2nd of August. The larv;e of the second brood all remain

in the larval state during the winter and pupate in the spring.

Mr. Buley has definitely traced two broods (2). The second

brood went to earth in September.

Natural Enemies.

Numerous Ichneumon and other parasites attack this sawfly.

None have been bred from specimens collected in Kent, Surrey or

Cambridgeshire. Cameron gives the following list : Tryplion (jibhus,

Eatz. ; Mesolem)^ nuiancliolieus, G. ; M. seplcntrionalis, Eatz. ; M. .sY.r-

lit'urat'us, Grav. ; PolyspMnctus areolaris, Eatz. ; 3Icsnlej>fiis frsfaccifs,

Gr. ; Pim'pla angcits, Gr. ; Ichncutcs rcunioi; Nees ;
and Mirmsfjasfrr

alvearius, Spin.

GeOGKAPHICAL 1 )IST1!1BUTI0N.

In Britain I have found or received larva' from Hereford,

Warwickshire, Kent, Surrey, ]Middlesex, Hampshire, Devon and

Somerset.
X
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Abroad it occurs in all the northern European States, Germany,

France and Italy.

Treatment.

Spraying with hellebore wash or arsenical wash when the larva?

are abundant is certainly advisable in nut plantations when the

young larvie are at first seen, as they cause great havoc, and the

parasites mentioned above do not do any good until all the damage

is done.
References.
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THE NUT CATKIN MIDGE.

{Creidumyia corijll. Kalt.)

The male catkins of the filbert, cob and hazel nuts are often

attacked by the small maggots of one of the gall-flies or Ceci-

domyidu'.

The mature insect I have been unable

to breed so far, nor do I know of any

description of it. It is not recorded by

Verrall (1), yet it is widely distributed,

Ijeing very abundant in Kent, Sussex,

Middlesex, and I have found it in Here-

fordshire and Devon.

The damage done by it does not

appear to be generally very serious, but

Mr. Hammond of Canterbury wrote me
in 1899 that it was so abundant in that

part of Kent that it could be found on

every nut tree in large numbers.

Weitenweber (2) and Kaltenbach (3)

refer to it in Germany.

References.
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FIG. 2U5.—MALE CATKINrOF NIT

ATTACKED BY CECID LARV.E.
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THE NUT BUD MITE.

{Erio'pliycs avdlana:. Nalepa.)

This mite was first observed by Dujardin(3) in 1851. Until the

last few years but little importance has been attaclied to this acarus,

whieli is a mite closely related to,

but quite distinct from, the Big-

Bud Mite of the bhick currant.

Normally its host is the hazel, but

for some years it has been noticed

on filberts and more recently it has

infested the cob nut.

Mr. William Bear of Hailsham

wrote in 1900 that it was becoming-

serious on his nuts. Mr. F. Smith

of Loddington informs me it occurs

on both his cobs and filberts, but

does not seem to cause much harm.

In my own garden a row of cobs

and filberts grow adjoining a copse

with many hazels. The latter are

badly infested with this mite, but

it has never taken to either of the

former, although they even inter-

lace with the hazels.

It is, however, undoubtedly

spreading more on to the cultivated

kinds.

The effect on nuts is much the

same as that produced on the black

currant. The buds swell in a very

similar way, and either shrivel up
and die or they produce mere bushy,

deformed foliage.

There is no possible connection between this mite and the one

infesting currants. The species are quite distinct, as shown by

jSTalepa. Nor will the Nut Mite infest currants. Experiments

carried out in this direction have failed in every case.

LlFE-HlSTUJU'.

The mites live much as do those on the currant. The swollen

buds may be found in winter, but they do not become prominent

witli nut species to :

(p. 308).

(After Xalejxi.)
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until the spring. They are more flared oiit at the sides than those

caused by Eriophycs rihis. Ormerod describes the galled buds (1) as

drying up and falling off. I have never yet

seen this ; old buds of the preceding 3"ear are

of common occurrence on the nut.

The mite is about 0'21 mm. in length in

the female, 0*18 mm. in the male. The

females lay their eggs in the buds in the same

way as the currant species does, and as the

old buds decay they migrate to others. In

July and August a second growth becomes

prominent, easily noticed by their size and

often Ijright colouring.

The eggs I have

found from ^larch until

October, more have

been detected in the

winter.

Nalepa's figure of

the mite is reproduced

here. The male is

much fatter and rather

broader than the

female ; in colour they

are very similar to the

Big Bud Mite. On the back are two short

bristles towards the head, followed by two

long ones close to them ; then are seen two

long and two small caudal setre ; ventrally

are three pairs of short setiie in both male and

female. The ova are more hen's egg shaped

than those of £. rihlx.

Some people whose opinion is of no scientific

or practical value have stated that this species

and the one infesting the currant are the same,

and that currants may become invaded by the

Nut Mite. One has only to refer to the figure of the former to see

the great difference so plainly noticeable in the bristles.

The leaf buds only are attacked at present as far as I know.

FIG. 207.—THE NUT Bill MITE

(Eriophyes avellaim) cf

.

(After Nalepa.)

(Greatly enlarged.)

Fir:. 20!:!.—THE Nl'T

BUD 31ITE ?.

(After Nalepa.)

(Greatly enlarged.)
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Pkevention and Eemedies.

It is well for those who intend planting up nuts to bear in mind
that this pest is common in hazel copses and in hazels on hedgerows,

and to avoid planting near the former, and where possible to remove

all hazels in the hedgerows near their plantations. Starting with

clean stock is very essential, as at present there is no known remedy

for these bud mites. The lime and sulphur dusting having proved

of little value for the currant, it is not likely to be of any more use

in this case and more difficult to apply. All growers can do is to

hand-pick the swollen buds, a much more difficult task than in the

case of currants.
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n._TO SPANISH CHESTNUT.

THE NUT FRUIT TORTRIX.

{Carpoccvpsa splcndidaiw . Hb.)

This moth, which is closely related to the Codling ]\roth, is by no

means of common occurrence in this country, but it is fairly widely

distributed in the south of England.

Normally in this country the larva is said to feed on acorns. In

1890 I found it in some numbers at Ninfield, in Sussex, amongst

Spanish chestnuts, and found later that it attacked the fruit (4).

On two occasions in 1884 I noticed maggots in walnuts on the

trees, but not until 1904 could I trace any appreciable damage done

by them (1). The specimens were bred out and proved to be this

insect beyond doubt. During the late autumn of the same year

several samples of walnuts were sent me containing the same larvae

At Interlaken, in the Bernese (3berland, I noticed a similar attack

in 1889.

In 1906 attention was called (2) to the numbers of the maggots

of this moth introduced in Spanish chestnuts. Some were actually

found crawling in the street of a Kentish village.
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The importation of this insect is certainly not wise, and growers

who have chestnuts or walnuts should be very careful in keeping a look

\Honu-eKn!,jht.

FIO. 20ri.— CHESTNUT AND ACOIIN MC'TH {C(l rpocaijsa splendidaiKi).

out for these insects in local stores, and try and get the infested stuff

destroyed in some way, as at present it is not a pest in this country.

LiFE-HlSTOEY AND HA BITS.

The moth appears in June and July and lays its eggs on the

young fruit.

In size it is from h to § inch across the wings. The fore wings

[F. Edenden.

FIG. 210.—SWEET CHESTNUTS ATTACKED BY MAGGOTS OF Carpocapsa spleiuUdaiia.

A, shows exit hole ; B, damaged interior.



Insects, etc.. Injurious to Nuts. 311

are whitish-grey, the basal patch grey, its outer edge angulated,

streaks of grey along the costa, at the hind margin is a large blackish-

brown area enclosing a silvery-edged ocellated patch, in which are

thi ee or four black longitudinal lines.

In ten days the eggs hatch and the maggots enter the young fruit.

The larvib are pinkish-white, with the head and tirst segment

brown and are about the size of the Codling jMaggot, l)ut not so fat.

Specimens received from foreign Spanish chestnuts were all dirty

yellowish-white, one only showing traces of pink.

They leave the fruit, when mature, by a remarkably small hole,

one larva under observation taking half an hour to escape.

Pupation takes place in the same manner as is done by the

Codling Moth. Larv;e occur as late as the 31st of November, and in

December in imported nuts.

Observations made in 1894 showed that they crawl up the

walnut trees, spin a dirty white silken cocoon, and pupate in the

spring. Morris (3) says they pupate in a brown cocoon in moss.

Cocoons are also found in rough grass beneath the trees, and some

larvse remain in the nuts all the winter, leaving them in February.

Should this moth become a serious nuisance in walnuts or chest-

niits the banding found so successful for Codling jMotli might be

adopted.

The impoitation of this insect is a matter that must not be

forgotten, and is certainly attended with some danger.
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THE LEAF BOX BEETLE.

{Attclahlus cacuHduidcs. Linn.)

This local yet widely distributed beetle is often very abundant

in Europe. It is a weevil, which at times occasions not only much

disfigurement to young oak trees, but also attacks the edible or

Spanish chestnut in the same way.

Fisher in Schlich(l) refers to it as locally common on oak and

sweet chestnut, chiefly on undergrowth.

The beetle appears in June. The female cuts and rolls the end

of a leaf into a short, stout cylindrical box, which may be doubled
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over the leaf or standing away from it. This leaf box is held in

place by the mid rib, which is not touched by the beetle. In length

this case is about ^ inch and rather more than ;j inch in diameter.

As many as fifty have been counted on one small branch of a chest-

nut. It is formed by the female cutting a transverse incision about

half-way down the leaf to the mid rib, the cut terminal part is then

rolled into the box. In each case before it is rolled up, the female

deposits an orange ovum, which hatches into the larva in a week or

ten days.

The bright orange egg is easily seen ; one only is placed in each

Fid. 211.—LEAF I3IJX JiEETI.E (Atte/abit

[Horace Knight.

LEAP NEST.

the head being black and

abdomen are very finely

box. The maggot feeds inside this chamber and pupates there, either

when on the tree or on the ground.

The beetles may occur early in jMay, but the majority do so in

the first two weeks in June.

The colour is bright brick-dust red

also the scutellum, both thorax and

punctate, the legs are dark brown and the tibi;e dentate on their

inner side. Tlie male differs from the female by having a single

curved hook at the apex of the front tibiie and reddish hairs on the

abdomen ; the female has two curved hooks on the apex of the front

tibiffi and a smooth body. The length varies from 1- to \ inch.

The hazel and hawthorn also serve as food plants.

It is very common in Kent and many of the midland counties,

and is especially abundant at certain times in the Forest of Dean.
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When very abuudant on the sweet chestnut the boxes should be

collected and burnt, if on youno; trees.

On old ones it does but little harm.
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Ill._TO WALXUT.

THE DUSKY-VEINED WALNUT LOUSE.

( rff/rlnidcs J/'i/l" ndis. Frisch.)

This is one of our most beautiful aphides, and it is strange that

such a conspicuous insect's life-history sliouhl remain still unknown.

It is well figured by Buckton (1 ).

I observed it for nine or ten

years regularly (2) working

upon some large walnut tree--

at Kingston - on - Thames ;
but

although present in plenty, it

never increased sufficiently to

do any serious harm to the trees

until 1894, when this and other

pests were most destructive.

The earliest note of the creature's

appearance upon the walnut leaf

was the 1st of July ; in 1894

none were observed until the

10th of July. In all instances

the form of aphis first observed

upon the leaves was the ir'nujcd

viviparous female. The follow-

ing is copied direct from my
notes :

—
" These plant lice are

always to be found on the upjier

surface of the walnut leaves,

and in two rows close to the raid

rib (Fig. 212). The winged females usually settle and fix themselves,

before reproducing, in patches of fourteen to twenty, seven or ten

on each side of the mid rib, with their heads invariably pointing

a. iii.—niv. HUSKY-

Kymiihs ou leaf and just hatclie

left of nymphs. (Enl;
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towards the ril:) and towards the leaf stalk. They take up their

position close together, almost touching one another at their head

ends, and they alternate with one another on each side of the mid
rib. As soon as they deposit a certain number of young they migrate

to another leaf. About fifty larvte are deposited on each leaf, and

these cling closely together in a broken row on each side. A few lice

may every here and there be found on the under surface of the leaves,

having been dropped by the female when crawling about. These soon

get to their proper quarters, and evidently entirely repudiate the aphis

custom of remaining on the under surface of the leafage." On the

17th of July, 1894, all the winged females disappeared, but left behind

them hundreds of their young. As a rule, fresh winged generations

soon make their appearance from those on the leaves, but contrary

notes I find in 1889, when only two winged generations were observed.

On the 1st of September the walnut aphis was still abundant in the

pupal form, but by the 24th of that month they had nearly all turned

to the winged generation, and had gone from the trees ; where to

could not be ascertained. There are several strange points in the life-

history, structure and habits of this aphis. As far as we know, every

one that hatches from tlie eggs whicli are deposited in the autumn
assumes the winged state before viviparous reproduction takes place.

Like Drcpanosi2ihum platanoidcs, there is not known to be any wing-

less viviparous female. Unlike every other species of aphis, each

young one, a so-called larva, passes directly into the pupal state, and

then into the imago before any reproduction of species takes place.

This modified development is of great interest. Again, it has the

unusual habit of living upon the vpper surface of leaves, and not,

as is the rule amongst plant lice, upon the under surface.

Desciuptiox.

The pupa is long, oval, yellowish ; with pale testaceous head and

two rich reddish-brown irregular spots ; four spots on the prothorax.

Abdomen with four rows of dark spots, squarish in shape, so placed

as to form almost transverse bands— the middle pair of spots in each

segment are elongated and now and then almost unite, there is a very

small dark spot or dash above each spot in the central area—nine spots

in each central row with a vestige of a tenth in front, last segment

but one of abdomen with one large dot, nearly covering it; apex

slightly hairy. Eyes dark red. Antennae short, distal segments dark.

Eostrum very short, sometimes shorter than the head. Wing cases

prominent, pale yellow, edged with purplish-brown. Legs pale

yellow, tarsi dark and also the distal ends of femora in the posterior
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pair. (Buckton says the legs are pale grey. I have not, however,

come across any of this colour.)

The winged viviparous female is large and bright greenish-

yellow ; head, prothorax, thoracic lobes and metathorax brown

;

head slightly hairy. Pale yellow in centre of prothorax. Abdomen

yellowish-green with seven well-defined dark brown dorsal stripes,

one on each segment and a small eighth one often seen at the posterior

end, two lateral lines of eight brown spots, one at each end of the

dorsal stripes; sides of the abdomen slightly cottony; ventral surface

of the abdomen bright shiny yellow. Antennje short and slender,

the seventh segment being represented by an obtuse claw or nail.

Proboscis greenish-yellow, scarcely coming below base of first pair of

legs. Eyes red. Legs shortish and hairy, anterior pair pale yellow,

tarsi slightly darkened, distal end of femora also dusky ;
third pair

with very dark ends to femora, ends of tibia and tarsi also dusky.

Wings small and narrow for the size of the body ; costal and cubital

veins brown, stigma pale brown, all other veins brown, expiinded

into brown stains at their ends ; base of the wings yellowish.

The young from the winged female are at first pale yellow, but

they soon become darker, with brownish head and thorax and four

rows of dark dots down the abdomen, two central and two lateral,

about twelve in number, but subject to variation. Antenme short and

legs very pale, looking almost silvery grey against the green leaves of

the walnut, except the tarsi, which are dark brown. In about ten

days they reach the pupal stage, the wing cases gradually appearing.

Da:mage Done.

In July 1894 I noticed damage done by these lice. A note

in my diary reads as follows :—" The lice seem to have already

done some harm (July 10th), as the affected leaves look sickly

and are blotched with yellow and are pallid at their tips, and

generally present an unhealthy appearance. The lice stick their

proboscis into the mid rib itself, and not into the soft lamina. Many

of the nuts on the trees affected with this and the next aphis are

now falling, and I fancy the cause is undoubtedly the plant lice

destroying the leafage." Later on, in August and September, the

aphides rapidly increased and caused a scorched appearance amongst

the leaves, hundreds of sound-looking nuts continuing to fall, the

cause undoubtedly being the insect attack here described.

Another Pood Plant.

Late in September 1894 I found another plant upon which

this aphis lived. On the 22nd of that month I noticed a few
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winged females, which on examination proved to be this walnut

louse, upon privet leaves in a hedge surrounding the area where one

of the affected walnut trees grew. They remained feeding upon the

privet leaves until the 1st of October, when one and all died without

producing any oviparous generation.

Such, briefly, are the facts concerning this walnut pest as far as

we know. Whether any wingless viviparous female does exist, and

where the winter quarters and where the early life (for it does not as

a rule appear on the walnut until the beginning of July or the end

of June) of tbis species are spent we at present do not know. I

believe from occasional observations, however, that fuller investi-

gations will show that F.juglandis spends its time, before the walnuts

are in proper leaf, upon the privet, and returns to that plant again

in the autumn, just as the hop louse migrates from the sloe and

plum to the hop in the early summer, and back to those prunes in

the autumn.

I have found this aphis in plenty on walnuts at Wye, but

not sufficient to do any damage, also at Taplow, Camljridge, Worcester,

and in some places in S. Devon.

PiEMEDiAL Measures.

As to cheeking the increase of this pest, little can be done upon

trees when they are large. The lower branches and the small trees

were sprayed as high as possible, some with creolin, soft soap and

water, others with quassia, soft soap and water, both washes being

equally successful, as far as the destruction of the aphides went

;

but there were constant migrations downwards from the high boughs,

so that it was almost impossible to check them.
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THE COMMON WALNUT LOUSE.

{PtcrocaUis juglandieola. Kalt.)

This species is nearly always found on walnut trees, and can be

readily distinguished from the Dusky-veined Aphis by its abode

being on the under surface of the leaf and by its clear wings. It turns
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the leaves a sickly yellow when present, as it is in some seasons, in

very large numbers. Winged and wingless females are found to

produce living young, unlike the former species and are seen earlier

in the season. They feed near the mid rib, as does juglandis, but

always on the under surface. Their first appearance is about the

middle of May and they continue until October (1). The eggs are

laid on the bark and twigs of the walnut tree. I have observed it

on two or three occasions in a harmful state at Kingston, and once

at Taplow.

Desckiptiox.

The apterous female or larva is small, somewhat elongate, pale

bluish-yellow. Body, hairy ; hairs, capitate. Abdomen with two
longitudinal rows of brown spots on the dorsum. Eyes, red.

Rostrum, short.

The pupa is larger than the female. Yellow, green, and

brown. Abdomen with four rows of black spots. Wing buds and
legs a peculiar kind of pale greenish-blue.

The winged female is almost orange. Abdomen semi-transparent.

Thorax sometimes brownish-orange. Antennae, short ; seventh seg-

ment, small ; tips of segments, dusky. Legs, yellow. All the

nervures, stigma, and insertions of the wings are yellow.

The (jviparous female is apterous, hairy, yellowish-green, and

has three black bands on the abdomen. Antenme ringed with black.

Legs, green, with isolated black spots on tips of femora. Appears in

August. The male is winged and is like the viviparous female, only

much smaller.

This dolphin occasionally causes much loss to the walnuts by

drawing out quantities of sap from the leaves. In 1890, and again

in 1894, they were very abundant at Kingston-on-Thames, but

they do not seem to secrete much honeydew, and hence only do

damage by puncturing the tissues of the leafage. They are particu-

larly destructive when many appear early in the year when the

walnut leaves are still tender. Notes of its occurrence have been

sent me also from Great Staughton, from Worcester, and I have

observed it swarming on the leaves at Wye. The wash used for

juglandis is also of use for this louse.
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THE WALNUT LEAF-GALL MITE.

{Eriophycs triseriatus v. crinea. Nalepa.)

This mite causes bladder-like swellings on walnut leaves, the

under surface being hollow and lined by a white, velvety substance.

The acari are very minute and very transparent.

Although disfiguring to the foliage, 1 have never seen any real

damage caused by it. This form is most common on the walnut, but

the type species Eriophyes triseriatus now and then occurs. The galls

formed by them are quite different, being in the form of brownish-

red galls about the size of a pin's head, slightly projecting on the

upper and under sides of the leaves. The mites appear to enter

through the stomata, as in the pear-leaf species (p. 353), and may
be found in the soft cellular tissue in great numbers. Some mites

are brownish in appearance and only ^ mm. in length. Formerly

called Ccplialoneon hifrons, Bremi.

Keferences.

(1) Miirray, A. 'Economic Entomology. Aptera,' p. 370 (1887).

(2) Houard, C. ' Les Zoocecidies des Plantes d'Europe,' p. Ill (1908^.

(3) Nalepa, A. ' Systematik der Gallniilben,' p. 51.
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LIST OF INSECTS, ETC., INJURIOUS TO THE TEACH.

LEPIDOPTERA.

Winter Moth {Cheimatohia hrumata. Linn.). Foliage, p. 50.

Peach Blossom Moth {Thyatlra batis. Linn.). Foliage, p. 419.

HEMIPTEEA.

Peach Scale {Lecaniwm persicm. Geoff.). Wood, p. 321.

Cushion Scale (Pulvinaria vitis. Linn.). "Wood, p. 481.

Peach Aphis {Aplih amygdali. Fons.), etc. Foliage, p. 324.

Cherry Black Fly {Myzus ccrasi. Fab.). Foliage and Shoots, p. 197.

COLEOPTERA.

The Red-Legged Weevil [OtiorJiynchus tenebricosus. Linn.). Foliage,

p. 428.

ORTHOPTERA.

Climbing Locust {LcpfopJiycs piinctatissimix). Shoots, p. 325.

Other aphides recorded are: Myzus persicii', Fons.; Aphis aiiiygdaliiiiis,

Schouteden ; -And BJinpaJn.^ipJiKni ilianthi, Snlzer.

ACARINA.

Leaf Blister Mite (Erlopliyes padi. Nal.). Foliage, p. 399.

Red Spider (Teti-anychits telarius. Linn.). Foliage, p. 488.

CRUSTACEA.

WooDLiCE {Oiiiscuhi'). Ripe fruit, p. 326.

THE PEACH SCALE.

(Lecanixm prrsiccv. Geoffroy.)

Although found out of doors this is essentially a greenhouse

pest. It is frequently very harmful to peach, apricot and nectarine,

and also occurs on the vine in this country, and I have twice found

it out of doors in gardens on the plum. Its food plants a))road ai-e

more varied and include the following :

—

Corylus, Morus alba, Murus

nigra, Ficus carica, Robiidu pHcndacacia, Spiraxt and Lonicera;

X
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Magnolia glauca, Ilex opaca, Elcmgmis angustifolia, Jajyancsc quince

and Gooseberry (1 and 2).

Its distribution in Britain is wide. Newstead (1) records it from

FIG. 213.—BltOWN SOFT SCALE {Lecaili

[li. Xewstead.

<) ON lUiSE AND PEACH.

Cheshire, Cambridgeshire, Norfolk, Ghjucestershire, Herefordshire,

Loudon district, Kent and Wiltshire. I have received it from Sussex,

Devon, Cornwall and Hunts. Fernald

(2) records it also I'rom Australia, Nova
Scotia and the United States.

Life-History and Habits.

The adult female is dusky yellow

and becomes gradually darkened with

age, paler in the middle with eight or

nine dark transverse bands and con-

fluent spots, oval and hemispherical

in form. The female at the period of

reproduction is shiny reddish-brown

with traces of the dark marking wdiich

later disappear when they become deep

chestnut-brown. The eggs are laid

about tlie middle of May under glass, and the larva3 liatch in the

middle of June. As many as 2,000 eggs are said to be laid (Newstead)

[F. Eih'iulen.

FU). 214.

—

Lecanhuii persiai:

(Greatly enlarged female.)

{Fnmi preimration by Newstead.)
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by a siugie individual. The females reproduce without the agency
of the male in this country. The larvtB are yellow or pale red

when first hatched and become dark

greenish to greenish-yellow or pale

reddish and emit very long and fine

glass-like filaments from both ex-

tremities.

They wander over the shoots and

foliage where they take up their

abode ; Newstead finds that some

may be still seen migrating in the

autumn. They pass the winter as

full-fed larvie, scarcely visible to

the naked eye, and moult in spring

when growth becomes very rapid,

and the mature female form is soon

produced. The ova are almost

white. The winged male has not

been seen in this country. It seems

to be the young tender shoots of

the peach that are attacked, and

there on the green wood the scale

insects soon produce discoloration

and the shoots die away.

Those that get on to the leaves,
p ,, n •,, ,1 IT Fia. 215.—THE BROWN SOFT SCALE

of course, fall with them and die. {Lecaniumpersic^^) on plum.

TliEAT.AIENT.

The best thing in peach houses is sponging with paraffin emulsion

in winter or spraying with the same. Good results have been reported

of the use of caustic alkali wash. Many gardeners have told me this

has been quite successful as a winter dressing.

Eeferences.

(1) Newstead, R. ' A Monograph of the British Coccidte,' vol. II., p. 89 (1903).

(2) Fernald, Maria E. ' A Catalogue of the Coccidte of the World,' p. 19

(1903).

Y 2
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PEACH APHIDES.

(Aphis amydali, Fobs. ; Myzus persicce, Tons. ; Aj^his amijyrhdimis,

Sellout. ; and EhojyalosipJmm dianthi, Schrk.)

At least four species of aphis attack the peach in this country,

but as they have not been properly worked out, little had better be

said concerning them.

They attack the foliage, and especially the tips of the shoots, and

cause the leaves to curl up and fall prematurely.

According to what I have seen the common species is the Apliis

amygdali, Fonscolombe, which also attacks nectarines and apricots.

It may be found in April and May as apterous viviparous females,

yellowish in colour, variegated with browns, paler ochreous legs

with brown tarsi; the cornicles are short and brown, except at the

base ; the pupa is green with rusty stains, and pale green wing cases

and pale brown legs. The winged female is rusty yellow, with a

black head and thoracic markings ; the abdomen with a large dark

area towards the apex and four lateral black spots and black cornicles,

thickened at their bases ; the legs are dark ochreous with black apex

to the femora and black tarsi. One marked character is the presence

of small papilla; on the last two rings on the under surface.

This aphis leaves the peach in summer and returns in autumn.

It also feeds on the sloe, and Buckton has found it on the tobacco

plant.

That it leaves the peach we are well aware, but its migrant

habits are not fully known.

Bhopaiosiji/iiiiii dianthi, Schrank, also occurs on the peach, and is

usually found there in late summer and autumn. It feeds upon a

host of other plants, and at })resent \xq cannot say anytiling definite

regarding it.

The wingless female is shiny green, ochreous red to brownish-

yellow, with green cornicles with black tips.

The winged female has a shiny reddish-yellow abdomen with

dark markings, one a large spot in the middle, some transverse

lines and four lateral spots.

TREATMENT.

The only treatment necessary is spraying with soft soap and

quassia, and it must be done frequently.

The use of paraffin emulsion for these insects on peach, apricot

and nectarine should be discarded, as the delicate foliage cannot stand

tU; treatment.



Insects, etc.. Injurious to the Peach. 325

THE CLIMBING LOCUST.
[Lcptopltycfi pi'-ncfatissimK. Jjosc.)

These locusts have been recorded from Minster (1) where they

were taken in numbers on peach trees and doing nnich harm. Tlie

Lociistidcv or true locusts are distinguished from the grasshoppers or

Acrididce by their long antenme, by the position of the " stridulating
"

organ, and by the long ovipositor. From the crickets or (1 i-jillufa',

they can be told by their four-jointed tarsi, the crickets having cither

two- or three-jointed feet.

This green locust has the wings rudimentary, and may Ije found

in the autumn crawling up various trees and shrubs. It was noticed

that many were /// cojiii/d on the peach trees at Minster.

This species may be identified by the following characters :

—

Colour, yellowish-green, covered with numerous black dots and a

few dusky markings ; the pronotuni has two lateral pale Ijrown

streaks on the disc, bordered externally by bright yellow streaks, and

also on tlie anterior margin. The elytra are as long as the pronotum

in the male, but are much shorter in the female. Wings abortive.

TJie ovipositor of the female broad, composed of four sickle-shaped

pieces, the two lower being much broader than the upper, com-

pressed and crenulated. The green antenna' are very long, with a

few dark brown rings. The females are larger than the males

;

the former being 18 mm., and the latter 14 mm. in length. Piinrtatis-

dma appears from July omvards until October, tbe majority occurring

in August and September. The young larva^ arc much paler than the

adults, and grow gradually into the mature form. The imago really

remains in the pupal stage, no true winged form occurring. At least

six moults seem to take place during growth. It is a fairly common
insect in this country, especially in the south-east. I have also

seen it in numbers in Huntingdonshire and North Wales, and it

occurs now and again in plenty on brambles and plum trees as well

as wall peaches at AVye. Shaw (2) records it from Hastings, Plum-

stead, Heme Bay, Bromley, Polegate, Wimbledon, Dartford and

Combe Martin. It is also said to be common at Penmaenmawr.

In some parts of Wales I have seen numbers crawling about brambles

growing in hedges. Its European distribution is also wide, the

following districts being recorded by AVattenwyl (3) : Paris, Fon-

tainebleau, Belgium, Brabant, Spa, Zealand, Bornholm, Kissengen,

Yoltaggio, Zurich and Schonen. It does not appear to be found

in North Germany nor in Austria.

These locusts only appear now and again in sufficient nundjers
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in our gardens to do an}' appreciable damage, but they devour in

all stages the foliage of such fruit as peach, apricot, nectarine and

plum, with great rapidity, and may occasion some harm when
present in numbers, especially to peach and nectarine.

Eeferences.

(1) Theobald, F. V. Journal S. E. Agricultural College, No. 9, p. 43 (1900).

(2) SJiaw, E. Sj'nopsis of Britisli Orthoptera. Entomologists' Monthly ]\Iaga-

zine, vol. XXVI.
, p. 58 (1890).

(3) Wattemvyl, C. B. ' Prodromus der Europaischen Orthopteren,' p. 286

(1882).

WOODLICE.
{Omscidw.)

When peaches, apricots and nectarines are

out of doors and indoors, woodlice freqnently

commonest forms seem to be Oniscvs asccllvs L.,

vulgarc, Lat.

Woodlice are best trapped by placing scooped

toes near the trees, or by filling pots with damp
manure. Fumigation with hydrocyanic acid gas

to kill them under glass. They love moisture

and are usually worst in old glass-houses.

just ripening, both

attack them. The

and ArmadiUidium

-out oranges or pota-

moss or fresh horse

has also been found

and decaying wood.

[F. E.

FIG. 216.—A WOODLOUSE.

(X 2.)

Reference.

Wchh, M. F. ' The British Woodlice,' pp. 27 and 41 (1906).
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INSECTS, ETC., INJURIOUS TO THE PEAR.

LEPIDOPTERA.

Large ToRTOiSESHELL Butterfly {Vanrssa polnchJoros. Linn.). Foliage,

p. 186.

Wood Leopard (Zmzmt /ij/r/iKi. Linn.). Wood, p. 46.

Goat Moth (C'o.s-s//.s /i,/ni/„rtl<i. Lab.). AVood, p. 42.

Lackey Moth (Cliaijiucauqia unisfn'o. Linn.). Foliage, p. 80.

Vapourer Moth {Orygia anfiq/ni. I^inn.). Foliage, p. 38.

Winter Moth {Cheimatohid hnniiafa. Linn.). Foliage and fruit,

p. 50.

Mottled Umber Moth {Hi/hcniia dcfoliar la. Clerck.). Foliage.

p. oH.

ToRTRix (Tortri.jc s^). !).

CoDLiX(i Moth [Carj)oca2)sa pomoiicUa. Linn.). Fruit, p. 69.

Pear Leaf Blister Moth {CcuiiosfDiiia scitcUa. ZelL). Foliage, p. 330.

COLEOPTEBA.

Fruit Bark Beetle (Scvli/ti(-'i nnjitlu^Ka. Eatz.). Bark, p. 111.

Apple Blossom AVeevil (Authonovuis j^oiiwnon. Curtis). Blossom.

p. 104.

Eed-Legged AA^eeyil {Otiorhijuvhns tcm-hyicosns. Herbst.). Foliage.

p. 428.

LeafWeeyils {PhyUohius ohlongiis, Linn., and P. maciilicoriiif!, Genn.).

Foliage, p. 119.

HYMEXOPTEEA.
Pear SLUG^YORM {Eyiocaniria liiiutcina. Cameron). Foliage, p. 334.

Social Pear Sawfly [PainiiliihiH fiaviventris. Cameron). Foliage,

p. 338.

Apple Savyfly {Horilocampa tcsttidiiwa. Klug.). Fruit, p. 122.

DIPTEEA.

The Pear ^Iidge {DijjJosis j^'/rivora. Eiley). Fruit, p. 343.

Pear Leaf Curling Midge {Cecidomyia 2H/'''- Piouche). Foliage,

p. 350.

SciARA Midges {Sciara sjjj).), p. 351.

HEMIPTEEA.

The AVoolly Aphis (Schizoiwiira lanigcra. Hausm.). Boots, trunks

and boughs, p. 141.
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HEMIPTERA— ro»f/»7ft'f7.

x\ppLE Aphis (AjjJiis immi. De Geer). Foliage, p. 130.

Pear Aphides {Ajjhis jj^ri, Fons., and Aphis jyyraria, Passerini).

Foliage, p. 352.

Mussel Scale {Lepidosajihes ulrni. Linn.). Bark, p. 165.

Pear Psyll^. {Psylla simulans, Forst, and P. pyricola, Forst).*

THYSANOPTERA.

The Pear Thkips [Thrijjs pliysoims, Linn., and T. fiava, Schr.).

Blossoms and foliage, p. 352.

ACARINA.

Pear Leaf Blister Mite {Erioj^hyes JW^- Nalepa). Foliage and
Fruit, p. 353.

THE PEAR LEAF BLISTER MOTH.
(Ccmiosiorna scitclla. Zeller.)

Although not of very serious nature this small niicrolepidopteron

requires notice, for now and again, in widely separate localities, it

causes harm to the pear and apple. The first instance of damage

done by it was brought to my notice in 1898 from two widely separate

localities, namely, in East Lothian, N.B., and in Cambridgeshire.

In the former county this pretty little moth appears to have been

destructive for several years previously.

The Eev. John Hart of Aberlady sent me specimens, as well as

his notes on the damage done. ]Mr. Cliarles Barrett kindly corro-

borated the identification.

The same insect, Mr. Hart wrote me, was doing much harm to

pear and apple trees in the Duke of Buccleuch's gardens at Dalkeith,

and also at Lord Wemyss's in the same district. In the same year I

was called to see many trees in and near Cambridge attacked by this

insect, and nearly every leaf on some of the trees was found to be

ruined by the larvjo.

In 1903 specimens of damage were sent me from Great Stanghton,

in Huntingdonshire, and the trees were later examined and the leaves

found covered with the mines ; apples were mainly attacked. One of

the worst attacks I have seen was at Eardiston, in Worcestershire,

where Mr. Ballard had a large pear tree with the foliage completely

covered with the blisters and quite blackened when I saw it in

August 1906. In the previous year it occurred in large numbers in

* Vide ' Hemiptera-Homoptera of the British Isles.' James Edwards,

pp. 239-241. Psyllas are rare on cultivated pears.
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my garden at Wye, and ({nLte destroyed the foliage of two young

Cox's Orange Pippins. The attack seems to be well known to

gardeners in many parts of tlie country, but does not seem to affect

plantations to any great extent.

Stainton (2) says: "In the neighltourhood of London it is

excessively abundant, and from the profusion of the mines of the

larva?, the hawthorn hedges will in August assume c[uite a lirownish

tinge." It is also mentioned by Curtis (3) and by Westwood (4) and

earlier by Knight (Horti-

cultural Transactions),

whose trees were so injured

that he at one time resolved

to remove them. In 1775

Goeze (5) gave a descrip-

tion of what is evidently

this species raining the

leaves of apple and pear

trees in Germany.

It is also recorded from

Xorthumberland, Durham^

Lancashire, Yorkshire,

Cheshire, Warwickshire,
Norfolk, Suff'olk, Essex,

Hereford, Gloucester,

Dorset and Wilts (1).

In a copy of the Cottage

Gardener for May 1849 ( G ),

I find a reference to an

insect that is evidently

C. scitdla. " Every gar-

dener," it says, " must have

observed the leaves of his

pear trees, especially those

of the Chaumontelle,
blotched with dark brown spots in the autumn. We had a standard

tree of this variety that annually was thus injured, whilst a Swan's

Egg and Easter Bergamot close by were comparatively untouched.

The brown blotches were caused by the caterpillars of a very small

moth called the Pear Tree Blister Moth (Tinea chrcM/a)." The

figure is that of C. scitdla, but the colour is given on the fore wings

as being orange with a silvery spot on the outer edge and a mingling

of black, lilac and purple on the inner angle ; an orange feathery

-APPLE LEAF BLISTERED BY THE LAIiWK

OF Cemiostoma scitella.
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mark and four black lines mark their upper surface, and they liave a

white fringe around them.

The figure, however, clearly indicates this species.

In the attack at Aberlady the damage seemed at its zenith

towards the end of July, and it continued until the end of the month

at Cambridge.

Mr. Hart noticed that it was mainly wall trees that were attacked,

especially near ivy-clad walls and clumps of evergreens. Stainton

also refers to it on tlie trees at the sides of his house. This I also

noticed in 1887 at Kingston-on-Thames (1) as well as at Eardiston.

Although most varieties of pears seem to be attacked, the

Jargonelle and Doyenne de Comice have been particularly

mentioned.

The larvti' produce more or less regular round blotches, chiefly

on the upper sides of the leaves, every now and then one is visible

from beneath. The blisters may reach h inch in diameter. The

mines are at first brownish and then turn dark purplish-brown to

black and marked outwardly by dark concentric rings formed by the

excreta of the larvii?. The leaves eventually decay away and fall off.

Life-Htstoi;y and Habits.

The moth ap[)ears at the end of April and beginning of May.

The blisters were first noticed by Mr. Hart in East Lothian in May.
Then again in June and July and

into the first week in August.

]Mr. Eustace Banks told me he

has bred this species in June

from larvae found in the previous

autumn, and also in May and

June from larva- found in Sep-

tember. The moth has leaden-

grey fore wings with a brownish-
(Greatiy enlarged.) grey strcak running from the

costa obliquely across the wing
;

two white streaks also run from the costa, nearer the tip, separated

by a coppery band, which runs half across the wing; beneath
these is a black spot with a violet pupil, the fringe is dingy with
four radiating dark lines; hind wings leaden-grey with pale grey
cilia. Wing expanse \ inch.

The eggs are laid on the underside of the leaves.

The larvoe on hatching enter the leaf from the lower surface. At

FIG. 218.—LARVA OF Ceiniof<t
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first they are white, Init become greenish when half grown, with a

darker green dorsal line.

There are four pairs of curious lateral processes. Length when
matnre about ^ inch.

When mature they crawl out of the leaves, and in August and
September they spin a cocoon

in various crevices on the trees

and even on the soil.

The cocoons, of pure white

silk, are pointed at each end,

and are edged with loose white

threads ; there may be a distinct

ridge along the middle. The

pale brown pupa is somewhat
J -^.

.
FIG. :il9.—PEAR LEAF BLISTER MOTH

flattened. The insect remains (Cemiostoma scUeiia).

in this stage all the winter.

Besides apple and pear, this Tineid also occurs on sloe, hawthorn

and mountain ash.

Peevention and Treatment.

At present there is little that can be said under this heading.

Mr. Hart found spraying with paraffin and soft soap of no use, but

he wrote to me that, after using arsenate of lead, " the attack has not

been bad, though after the creature has got between the two layers

of the leaf, I venture to think it is safe.

" But just before the egg is deposited on the back of the leaf, and

especially if still there, I think it is effectual."

As soon as the little moths are seen we should spray with this

wash. Heavy dressings of soot and lime under attacked trees has

been found of service, and in gardens liand-picking the mined leaves

should be undertaken.

References.

(1) Theobald, F. V. -Journal South Eastern Agricultural College, No. cS, p. 21

(1899).

(2) Stainton, G. H. ' Natural History of the Tineina,' vol. I., p. 328 (1855).

(3) Curtis, J. Gardeners' Chronicle, vol. I., p. 261.

(4) Westwood , J. 0. Gardeners' Magazine of Botany, vol. III.

(5) Goezc. ' Naturforschr.,' vol. v., p. 62 (1775).

(6) Westivood, J. 0. Cottage Gardener, vol. II., p. 53 (1849).
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THE SLUGWORM OF THE PEAR AND CHERRY.
{Eriocamim limacina. De Geer.)

The records of this pest doing damage all show that it is most

abundant in August, September and October.

Xo damage has so far been recorded as caused by these repulsive-

looking larvcie earlier in the year in Britain.

Cameron (1) states: "The usual time for the appearance of the

larvte is about the middle of June, and from that time onwards they

are in more or less abundance to the end of September or even

October."

In America the sawfly is double brooded, "the first brood

appearing on the wing in

the Northern States and

Canada from about the

third week in May until

the middle of June," the

second brood occurring

about the second week

in July (2). I have found

in England, as in America,

two distinct generations

;

the first brood may do

harm, but not as much
as the second, for they

are fewer in numbers.

This sawfly is extremely

erratic in appearance.
The " slugworms " sud-

denly seem to apj)ear on

a tree and as often rapidly

vanish when they are

mature, and no signs may
be seen of them again for

years. Yet in a neigh-

bouring orchard they may
appear year after year.

Their attack is of frequent

occurrence in most parts

of England. In 1875 this

insect seems to have occasioned much loss in various districts in

England. In 1881 it was not only very destructive in England, but

PEAR AND CHERRY SLUGWORM (Eriocamjja limacina).

ADULT SAWFLIES AND DAMAGED LEAF.
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also in Scotland. Whitehead (3) mentions its ravages in Gloucester-

shire, Herefordshire and Yorkshire. Ormerod (4) records attacks

in 1883 at Streatham and Sittingbonrne, and again in 1887 in

Xorthnmberland, Yorkshire, Glamorganshire and Surrey.

Reports of its damage have reached me during the last seventeen

years from Cambridgeshire and Somersetshire, and from many places

in Kent and Surrey. In all cases these have been autumnal attacks.

In the Sittingbourne area it seems to be fairly persistent; Mr. Lewis

Levy wrote in 1903 that it had been bad at Borden Hall for some

years and seemed to persist. It has been recorded in America as

Selandra cerasi. Peck (5) wrote regarding this slugworm in 1790.

In Europe it has been well known for over 150 years, Eeaumur

describing it as la TenthrMe Lvmace. Both John Curtis (6) and

Westwood, (7) in 1848, wrote upon the " slugworm," but since then

little of value has been added to our knowledge of it except by

Cameron (1).

It is also found in New Zealand and at the Cape.

The trees attacked by it are mainly cherry and pear ; the morello

is very badly attacked, but we have seen all varieties infested with

it. Ormerod (8) mentions it attacking the leaves of quince at

Bridgend in Glamorganshire.

In America Saunders (2) refers to it on the leaves of pear, cherry,

quince and plum. If it is the same as the 8. cerasi of Peck, then

it also feeds on the mountain ash, according to Lintner (9). In

America it is also recorded on Crataegus (10). It has been found in

England on Betula, Qucrcus, Amygclalus, and Fcvlms (11), as well as

on pear and cherry.

The damage done by the " slngworms," or, as they are called in

Gloucestershire, " snegs," a name also given to slugs in Kent, is very

marked. The larva? feed on the upper surface of the foliage and leave

the under skin intact, the leaves thus become blotched and spotted

in an irregular manner. If many are present the foliage withers,

turns brown and falls. The result may be that the trees throw out

new leaves and this so weakens the tree that the crop is ruined often

for two years. As a rule only one or two of these shiny slug-like

larvte feed on one leaf, but more may occur and then the damage

becomes very marked.
Life-History, Etc.

The adult sawfly is black and very shiny except the anterior

tibiffi, which are testaceous, the middle ones almost fuscous. The

wings are hyaline, with a more or less broad smoky band in the

middle. Length from nearly \ to about -t inch.
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The insects appear in early June in very small numbers, and soon

commence, if the weather is fine, to lay their eggs.

Each ovum is de-

posited in a semicircular

slit cut by the " saws
"

of the female on the

underside of the leaf,

but now and then it

.seems to be laid on the

upper surface. A small

pale spot marks the

point of insertion of

the ovum.

The egg, which is

white and oval, batches

in seven days. The

young larva escapes in

most circumstances on

the upper surface of

the leaf.

It is at first ])ale,

and after a few days

a dark greenish slime

ouzes from its skin.

Four moults of the skin seem to take place. During most of their

life they are bottle-green in colour, dirty jiale yellow below, very

[F. Kile I

(The one on the lalit cat its last sta

LUGWORMS ON CHERRY LEAF.

shiny and disgusting in appearance ; the larv;c swell out on the

I'ront end; the head is liidden in a kind of hood-like mass formed
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by the thorax ; there are ten pairs of legs. When full grown they

reach ^ inch in length.

In the last stage the larva is yellowish, with a dry wrinkled skin.

Four to five weeks is the usual period of larval life. Specimens

kept under observation matured by the 5th of July. On reaching

maturity pupation takes place in the earth. The larva spins a parch-

ment-like cocoon, to which particles of soil adhere. The depth at

which pupation takes place varies from 1 inch up to 3 inches.

In two weeks I have found a second brood appears, that is some-

where towards the end of July. The second brood deposit their eggs

in August, and from these the main attack of " snegs " arise and
continue to feed well into September and October. At Elstead, in

Surrey, I from them in 1898 just falling to earth on the 15th of

October.

The winter is passed in the soil in the larval condition, not as

pupse.

Teevention and Eemedies.

Where individual trees are affected, in the garden, the plan of

removing the surface soil in the winter and burning it will be found

invariably to prevent the future appearance of this pest ; but in a

plantation, even where cultivated, such could not reasonably be done.

Sprinkling soot and lime under infested trees when the larva' are

maturing has been said to be successful.

But a remedy will probably be found necessary in most cases.

Powdered hellebore has been used with success, so also has soot and
lime thrown over the trees with a sulphurator. By far the best

method is to spray the trees with arsenate of lead, which is found
to poison the " slugworms " very readily, and one dressing only is

necessary, as it sticks for some time to the foliage. The paste form
is particularly useful in this attack.

Natural Enemies.

Cameron enumerates several parasites upon the larvie of this

sawfly, namely, Erromenv.s fumatus, Briscke ; Tryphon gorslci, Eatz.

;

T. ratzburgi, Gorski ; T. excavatus, Eatz. ; T. translucens, Eatz.

On one occasion I watched the Sparrows taking them in numbers
off the leaves of a cherry tree.
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THE SOCIAL PEAR SAWFLY.

(FarnphilKS flavirentris. Cameron.)

Occasional inquiries are sent regarding the Social Pear Sawfiy

(FampJiilus fiaviventris). Westwood (4) wrote on it in 1851. In

1889, and again in 1900, there seems to have been a considerable

amount of this pest about in the south and south-east of England,

in some cases considerable damage to pear trees has been caused

l)y the larvm. The larva? are very ravenous, especially tow^ards

the close of their life. Large pear trees may be stripped of their

foliage by colonies of this insect. It does not seem to be a very

common annual pest, yet in certain years it causes an apprecial;)le

loss in orchards and gardens.

It is known also as the Pear Lyda or the Web-spinning Pear

Sawfly.

The insect is known under a great variety of scientific names.

Cameron (3) mentions the following : Tcntliredo flaovvcntris, Pietz.

;

T. pyri, Schrank ; T. lutescens, Pz. ; Li/da chjpcata, Klug. ; L. aylvatica,

Newman; L. albifrons, Pall.; L. fasciata, Curtis; L. pyri, Zad. The

insect is widely distributed in England. I have not been able to

find it in Wales, and Cameron says he has not found it in Scotland.

In Europe it is found in Germany, Sweden, Holland, Italy and

France.

Kollar (5) wrote on this species under the name Tcntliredo

ho'riwrrJwidalis, Eabr., and refers to it attacking the plum.

During 1889 and 1890 several "tents" existed in my garden,

and I was thus enabled to make observations on them, which are

recorded here, together with notes sent me by correspondents.
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Life-History.

The adult sawfly appears in May and June, tlie earliest, date

noticed being the 10th of May, but not until nearly the end of the

month did they appear in any numbers in 1889. In 1890 I took

a few females as late as the 3rd of June.

The female is black ; the antennie and legs yellowish
; the abdomen

tawny at the apex, with a yellow triangular mark on the sides of

the segments, these lateral patches being largest towards the end

FIG. 223.—TENT OF SOCIAL PEAR SAWFLY.

(One-third natural size.)

of the abdomen ; ventrally are to be seen bands of yellow ; the bases

of the mid and hind legs are dusky ; the wings transparent, with

a broad smoky band below the dark brown stigma, and more or

less iridescent in the sun
;
palpi and mandibles yellow. The male

has the abdomen reddish-yellow from the second segment to the

apex, and the lower part of the head yellow. They vary in length

from i to a little more than i inch across the expanded wings.

z 2
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The female lays her eggs during the bright part of the day,

especially in the sun. The ova are deposited in groups of from

thirty to sixty on the under surface of the pear leaves, more or less

in rows ; about ten in each row seemed to be the general number

in those observed. They are yellow in colour, long in form, and

are covered by a greasy and rather sticky substance of an oily

nature. A female contains nearly 200 eggs ; one kept in confine-

ment deposited 183 in six days, but laid them in a very irregular

manner. The larvte hatched out in from seven to ten days. At

first the young grubs are pale yellow or straw coloured, and at

once commence to form a web, which grows in size from day to day.

On the 15th of July, 1899, I found one tent nearly a foot long

which contained thirty nearly full-fed larvse, and on the same day

\llvmce Kiwjht.

FIG. 2-24.—SOCIAL PEAR SAWFLY {Pamphilus flciviventris).

another nest was observed only 3 inches long, and spun between

two pear leaves and their stalks ; the latter also contained thirty

larvfe, all huddled together amongst a dense mass of webbing ; the

larvffi were about half grown.

The tent of silk is very loosely spun, but very firm and grey in

colour, but it often assumes a dirty brown colour owing to the

"frass" and moisture collecting in it, w^hich gives it a very quaint

appearance. The silk when first spun is rather reddish-yellow,

somewhat lustrous, but soon becomes dull and pale grey. The

nests are usually much wider than those of the tent caterpillars

(Lackey Moth) and the larvae are readily distinguishable. The

orange-yellow larvre (Fig. 225) have a longitudinal pale brownish

stripe on each side ; the head is black and polished, and there are

two black spots on the second segment. On the first three segments
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are three pairs of yellow claw-like legs. Tlieie arc no prologs at

all, but on the anal segment are two long backwardly projecting

spines, looking like antennae. The antenna3 are long. A dark green

line shows down the middle of the body, caused by the alimentary

canal containing the green leaf substance upon which the larvtc

have been feeding.

Having no prolegs they walk with difficulty when once they have

left their web, wriggling much like a worm and progressing backwards

with violence if touched, much after the manner of the caterpillar

of Ihe Garden Swift {Hepialm Inpulinm). They exude a drop of clear

deep coffee-coloured fluid from the mouth and from behind the

head and other parts when frightened. This fluid is sometimes

quite red and clear, looking like blood. Tliey will expel this when

an Ichneumon settles upon them. Its function is evidently to

frighten off such enemies. AMien in the webbing they wander

about with much ease, usually collecting together in a group vrhen

not feeding. The larva;',

never seem to actually

leave the nest, but

when feeding they
partly expose their

bodies outside the tent

and devour the leaves '

[/-•. Edemien..

all round. They com- fig. h^.-i^av.xje of social peau sawfly.

mence by devouring the

edges of the leaves and work down to the mid rib, which they

generally seem to leave intact. When the leaves around the nest

are all cleared they form another tent near the last and commence

afresh. As many as six nests may be found on one pear tree,

evidently all formed by the same colony.

There is considerable variation in the time of appearance, for in

the same tree fully matured and half' grown larvre may occur. The

first date of pupation observed was the l7th of July, but by August

many larva? were still alive in 1890. Eoughly speaking, the larvte

take five weeks to mature. They then attain the length of 1 inch.

When ready to pupate they lower themselves to the ground by a

thread of silk, and at once commence to burrow into the earth to a

depth of 3 to 5 inches, where they spin a thin cocoon in which they

remain all the winter, and in which they pupate in the spring.

Miss Ormerod (1) says they do not form a cocoon, but make a smooth

cell in the earth ; this is contrary to other observations (2).

The pupffi seem to be able to suspend development, and may live
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over to another season in the ground. This accounts for the sawflies

often appearing every other year, instead of annually.

Cameron (3) says the larvie feed on pear, plum and cherry trees,

also on the whitethorn, Mcspilus and other rosaceous shrubs.

Colonies are frequently to be found on whitethorn in the hedgerows

in Kent. Dwarf trees seem to be especially subject to the attack

of these false caterpillars. For the last five years but few have

been noticed and no inquiries have been made by fruit-growers.

Natural Enemies.

There are three Ichneumon parasites on the larviie of P.flaviventris,

known as Opliion mcrcafor, Gr., Opbion mixtus, Gr., and Tryplwn

armillatorius, Gr. Tlie two former lay their eggs in the nearly

full grown larvffi, just before they enter the earth to pupate. The

Ichneumon larvas feed off the body of the sawfly grubs and then

pupate, hatching out in the late spring or early summer. 0. mcrcator

is black, the first abdominal segment being partly black and partly

red, the second and third segments red, and the last black ; the hind

feet are much longer than the fore feet and reddish to the knees,

which are black.

These Ichneumons materially lessen the prevalence of this pest,

but attacking the larva? so late in life they do not do much good

in the particular year of the attack.

Treatment.

If the larv;e have been allowed to develop, the ground beneath

the trees upon which they have been feeding should be well dressed

with gas lime during the winter, the caustic substance being worked

into the soil by a prong hoe. As the larva?- do not stray from their

dwelling they can easily be caught, the tent and its occupants being

cut off and put into a pail of hot lime. When this is done great

care should be taken to hold some receptacle beneath the tent, as

the larva? readily fall to the ground, and hang suspended by a silken

cord when frightened, as they would be during the process of cutting

off the tent. This is by far the best way to cope with this pest.

When out of reach a good drenching with cold water or soft soa})

emulsion, so as to thoroughly saturate the silken house, may do

a little good, but the destruction of the nest appears to be by far

the most successful method of coping with it.
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THE PEAR MIDGE.
(Dl/t/osis 2>f/i'it'0i'a. Eiley.)

Tliis is a very serious enemy of pear growers, and one, unfortunately,

which seems to be steadily on the increase. In some districts it is

so persistent in its attack that pear growing is becoming impossible.

One large grower informed me in 1898 that he would cut down
all his pear trees in consequence and plant up apples, as he never got

any crop owing to the " midge."

In 1906 there was some diminution in numbers in the Western

and Midland counties owing to the failure of the pear crop in

1905 (7).

This small insect is a fly or "midge," belonging to the family of-

Gall Flies or Cecidomyidte. and to the genus Diplosis, in which the

larvffi or maggots have curious saltatory powers.

It was described by Eiley (5) as Diplosu jyyrivora, but I see no

reason for this, as it is evidently the same as Meigen's Ccciclomyia

ni<jra (1 and 2).

Nordlinger (3) describes it under the name CcciJinniiia purieoJa
;

Bergenstamm and Low (4) refer to it under Meigen's luime, as do

many other authorities.

The damage is done by the small white maggots feeding inside the

young pears and destroying them.

The appearance of the infested fruitlets is very marked. About
two weeks after the attack has commenced they begin to swell

abnormally. The rapid growth compai-ed with that of the sound

fruitlets is very marked.

Later the fruit becomes deformed ; some become round, others

bulge irregularly at the sides ; some become greatly elongated and

constricted in the middle ; in fact, all kinds of shapes are assumed by

them.

On cutting open an infested pear one finds the inside more or less
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Later the frnitlets crack and then decay. Many fall to the ground

with the maggots within them, but in certain years all the maggots

escape whilst the frnitlets still hold on to the trees.

The distribution of this fly in Britain is wide. It has been reported

from Sussex, Surrey, Kent, Devonshire, Herefordshire, Worcester-

shire, Cambridgeshire, Huntingdonshire, Dorsetshire, Somersetshire,

Gloucestershire, Cumberland and Carnarvonshire hx various corre-

spondents. Ormerod (6) records it from iSTorfolk, Lancashire and

[F. Edenden.

;ar fruitlets attacked by pear judge.

Cardiganshire
; and Carpenter (20) from Ireland. On the Continent

it is widely distributed, and it also occurs in the United States

(5, 11, 15, 1'.)), where it is thought to have been introduced from

France in 1877.

All varieties of pears seem to be attacked, both the fine dessert

and the coarse perry pears suffer alike. The latter trees, which grow
to a great height in Worcestershire and Herefordshire, are attacked

all the way up, just as much as small bush trees. ]\Ir. Eagg reports

from Eeigate that all varieties are attacked there, save an old-



Insects, etc., Injurious to the Pear. 345

fashioned kind called the " Honey " and Beurro Easter, whilst Glou

Morceau and Cornice are but rarely invaded.

In some places it is only a tree here and there that is attacked

;

in others, as at Eeigate, Mr. Ragg informs me every garden in the

neighbourhood is similarly invaded, and that the pest appears to have

been enjoying itself in the neighbourhood for years, and in many
gardens there is scarcely a sound pear (7).

The Pear jNIidge dous not seem to have attracted much attention

until late years in this country. Notice was drawn to it by my old

friend tlie Eev. E. N. Bloomfield of Guestling who had a bad attack

of it in his garden in 1887 and 1888 (8).

But Ormerod (6) says " since 1883 it has been a regular pest "
;

nothing, however, was written about it of any account until Mr.

Bloomtield's paper appeared.

Kollar (9), quoting Schmidberger, refers to it in Germany in his

usual clear and precise way, and it seems Dr. Fitch was acquainted

with it in America in 1847, in spite of the supposed introduction in

1877 from France.

As far as we know the pear only is subject to the attack of

this pest.

LiFE-HiSTOKY, Etc.

The midge varies from -J^ to I inch in length. The male is dark

blackish-grey to almost black in colour ; the thorax has two faint

divergent grey stripes and yellowish hairs, which soon become pale

;

the antennae are long and black and have dull hairs, but they

may be yellowish-brovv'n ; the abdomen is dai'k greyish-black

with pale hairs and terminates in a pair of sexual claspers ;
wings

dusky black covered with black pubescence and

fringed with black hairs on the hind margin
;
the

halteres are pale yellow, l^ecoming white after death
;

legs yellowish-brown with dark hairs. The female

is much like the male, but is always paler and

with a very long extensile ovipositor, which when

fully extended is as long as or longer than the body.

The midges hatch out in April about the time

the pear blossoms commence to show the first ^^^ pj^^j^ jnueK

sians of the white petals, and thev continue on {Dipioms pyHvora).

^
. .-,1 iT-^r' (After ndeii.)

the wing until the second week m ^Nlay.

The earliest record I have is the 10th of April, the latest the 17th

of May. In the north of England this pest occurs much later than

in the south (22).
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If the weather is propitious they commence to lay their eggs as

soon as the females have been fertilised.

By means of the long egg-tube the female deposits her ova in the

blossoms, mainly on the anthers.

The act of oviposition lasts, it seems, a variable period, for KoUar

(9) says "the female

took seven and a half

minutes laying her

eggs." Some I have

observed took over

twenty minutes. The

number of eggs varies
;

sometimes as many as

thirty may be laid, at

otliers, only ten or

twelve. They are laid

usually in a group in

the blossom, and as

several groups may be

found it appears that

more than one female

may attack a blossom,

which is evident when
we find as many as

100 larva- in one fruitlet. The female appears to actually pierce

not only the petals but even the calyx with her long ovipositor.

Besides laying them in unopened blossoms, I have frequently seen

them on the opened blossoms, a fact which T

notified Miss Ormerod, and which she re-

corded (10). The ova are wliite, longish,

pointed at one end and semi-transparent. They

hatch in from four to six days. By the end

of ten days maggots may be found on careful

examination, but they seem to grow very

slowly at first. By the first week in June

great numbers of the maggots may reach

maturity and commence to leave the decay-

ing fruitlets, the majority have left by the

second or third week. Some are unable to

escape, as the pears do not always crack,

unless there has been some rain, and thus remain on the trees longer.

The mao'gots when mature are about I inch long; in colour they

.—EKLAltGEIi FlU'ITLETS (A) ATTACKEl

(OiR'-half nutunil size.)

I.ARV.E OF PEAR MIHGE.

(Natural size.)
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are white to yellowish-white, and 'are composed of fourteen segments
;

the head is brownish, and bears two minute, two-jointed, nipple-like

antennio ; the " anchor process " is long and brown, broadly expanded

at the free end with a median notch.

They leave the fruitlets by a crack which develops in them, as a

rule leaping from the side to the ground below, where they still

exhibit those curious jumping movements common to this genus of

midges. Soon they work their way just under the soil.

At first the young larva' form small tunnels in the fruitlets, some-

times these are dark, at others they can scarcely be detected with a

lens ; by degrees as they grow they eat out the pulp, and, as their

" frass " cannot escape, the whole of the inside of the pear liecomes a

blackened mass.

The depth to which they burrow depends upon circumstances.

Lintner (11) found them up to 2^ inches, but none I)el()W. I have not

yet found them below Ih inch. They then form a delicate cocoon

in which they remain and pupate from October on into the winter.

Those which remain enclosed in the fallen pearlets remain as

larvas until they can escape.

Natural Ene^iies.

I have been unable to find any natural enemies in this country.

Kollar, quoting Schmidberger (9), mentions a parasite DipUvpu

nifjricornis, Fabricius, as laying an egg in each larva. There are

no records of it, however, in this country. ]\Iarchal (2o) records

Mosfemiim pi/ricola, Kief., with its quaint larva as attacking this pest.

PliEVENTIiJN.

At present we know of no plan whicli is generally adopted to

check the great increase of this pest. In a garden the matter is easy,

and even where we have only bush fruit, but where large trees are

attacked and over a wide area, nothing much seems of avail.

In garden and on bush trees all infested fruitlets should be hand-

picked and burnt before the larva^ escape ; if this is persisted in for a

year or two over a good area the pest can soon be stamped out, but

nnless it is done collectively by gardeners and growers the benefit

can be but of limited duration, for there is no doubt the insects can

fly some distance.

It is even desirable to ruin all one's possible crop for a year to

stamp this pest out. This may be done by spraying heavily with an
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arsenical wash, and for this Paris green will damage the blossom

best. There is thus no food for the maggots, and the result is they

die off. If it is done just before the blossom bursts the chance of

damaging bees is slight. Nature, fortunately, steps in to help with

frosts cutting all the blossom, and thus next year a crop may mature.

This has been noticed on several occasions. In America kainit has

been shown to destroy in some way the maggots in the soil. An
experiment conducted on some badly infested trees in my garden

with this gave very positive results, but many growers have written

and told me that it has had no effect. I believe Professor Snow
found it most successful in America at the rate of a ton to the acre,

but the cost and at the same time the damage done to the pear trees

makes this impossible here. At Wye (21) I used five hundredweight
with desired effect, but perhaps it was not the kainit but some
unknown cause that stamped the pest out. Much must depend upon
the time of application. It appeared to me to be most effectual when
spread on the soil just when the maggots were escaping. At the

South Eastern iVgricultural College Parm kainit was used after the

larva' had gone to earth, and the attack was not nearly as bad next

year (21).

Piemoval of surface soil, as is done for sawfly attack in gardens, is

certainly well worth doing, but, of course, is out of the question in

orchard cultivation.

Mr. Bunyard has found that removal of surface soil for about

7 inches and burning it is successful, and also that in an old

plantation, by taking off the lower branches and dressing with kainit,

the trees were cured to some extent. Lintner (11) suggested

drenching the ground beneath the trees with paraffin emulsion soon

after the larvie have fallen. If this is to have any effect it must be
done within two weeks after they have fallen, for after that they

are protected by their cocoons and, as we found at Wye, thorough
drenching then did no good at all (21).

Mr. Page stated, at the conference of fruit-growers at the Ptoyal

Horticultural Society in October 1905, that the Pear Midge can be
killed by dressing the ground with bone meal, sulphate of iron, kainit,

and superphosphate.

One, I believe, of the most practical ways of lessening their

damage in orchards is to heavily stock them with poultry at the time
the maggots are falling and when the flies are due to make their

escape. In every case where this has been done very much good has

resulted.

In the case of the large perry pear trees in the western counties
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it seems all one can do is to rely on natural checks, and of these frost

alone seems to have any effect. It is possible that Mr. Spencer

Pickering's idea of spraying the nnopened Ijlossom with nicotine

wash will prevent egg-laying,
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THE PEAR LEAF-CURLING MIDGE.
{Cccidomyia 'puri. ]]ouche.)

In a few localities the edges of the leaves of young pear trees may
i'requently be found rolled up.

This appearance is sometimes natural, but when rolled, owing to

the action of this insect, the leaves present an unhealthy appearance.

l.EAVP;S ];(iI,LE]l liY MIDli

(Cecidoiiiiila piji-i).

[F. Edenden.

E LARV.E

On opening the rolls several small wliitish maggots of similar

form to the pear midge attacking the fruit {Diplosis pyrivora) will

be found.

Sometimes the roll is only on one side of the leaf, at others on

both sides. These larvie, which are easily told as midge larvte by the

presence of the anchor process or breast bone beneath, leave the galls
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when mature and pupate in the soil. The midge appears in the

spring as a small dark brown fly, about ^^ inch long, with limpid

wings and tawny palpi.

It has never been complained of, but as it has been sent for

identification it is mentioned as it might possibly greatly increase

at some future date.

PiEFERENCE.

(1) Theobald, F. V. 'An Account of British Flies,' vol. I., p. 67 (1892).

SCIARA MIDGES IN PEARS.

(Sciara. Spp.)

Very frequently one notices small black flies settled in pear

blossoms when expanded, they are larger than the pear midge l)ut

are often mistaken for it. If closely examined they can at once

be separated by noting the

wings which have quite

different veins, as shown in

the figure (231). These

flies belong to what are

called Fungus Gnats {Myce-

tophilidcc). They appear to

go to the blossoms to obtain

the nectar and not for egg-

laying.

Schmidberger, however,

bred from rotten pear fruit-

lets two species of these

flies, and members of the

same family were also bred

by Inchbald from infested

fruitlets sent him by Mr.

Bloomfield. These Sciarime

have not been identified.

Schmidberger called his two,

Sciara pyri and S. schmidheryeri. They evidently only breed in the

pears which have decayed through the pear midge attack.

— i;],A(.'K jinxJE. (dic'iitly t'lihirgcd.)

(Mistaken for Pear lUdue.)
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PEAR APHIDES.

{Ai^his injTaria, Passerini, ami A. iVP'^, Tons.)

Two species of aphides occur on the pear in Great Britain, but no

complaints of damage caused by them have been received.

Buckton (1) refers to AphisjJj/raria as occurring for two consecutive

years on a tree and giving it the appearance of having been dusted

with soot. The tree was nearly stripped of its leaves and wholly

o-ummed over by the aphis secretions. This was at Haslemere in

August. Later in the year he received specimens of what appeared

to be this aphis from dahlias at Clifton.

The wingless female is sooty-black or bluish-brown, covered by

a cottony pile ; legs bright yellow, and the young white, with dark

honey-tubes and red eyes. The winged female has a yellow abdomen

with numerous brown bands and spots ; the adult winged form is

greenish-black or sooty-brown ; antennas and legs yellow.

The second species, Ajyhis jJjjri, I have found in Kent on pears,

curling up the young leaves and giving them a yellow and red

appearance.

Buckton records this aphis from the crab apple at Blackheath,

where it rolled and distorted the leaves causing them " to change to

a yellow or fine red colour."

I have only seen the wingless viviparous female, which varied

from olive-green to brown or olive, the abdomen with dark marks,

legs dull green to brown ; the whole insect is slightly hairy ; the

pupal stage is pale salmon to pink. The winged female is described

by Buckton as being warm sienna-brown, with black abdominal

bands and three spots on each side, ginger-yellow legs, black cornicles

and antenna?.

I noticed the apterous females at AVye in June, and they soon

commenced to curl the leaves beneath which they sheltered. No
trace could be seen of them in July.

Spraying with soft soap and quassia or tobacco wash would be

sufficient in an attack of this kind.

THE PEAR THRIPS.
{Thrvps iihysopvs, Linn., and T. flava, Schr.)

Carpenter (1 and 2) refers to Thrips on pears in Ireland damaging

the blossoms near Dublin.

An allied insect has been fully described by Moulton (3) in

America.
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A dressing of kainit spread around the trees before the buds

open had very satisfactory results (1). Moulton (3) says sprays are

not successful as the thrips in the blossoms, etc., cannot 1.)e reached,

and suggests careful spring cultivation.

The effect of tobacco wash on thrips is very marked and appears

to be not only curative but preventive for many days after application.

Keferences.

(1) Carpenter, G. H. Eeport on Injurious Insects observed in Ireland during

the year 1900 (1901).

(2) Carpenter, G. H. Idem for 1901, p. 153 (1902).

(3) Moulton, D. The Pear Thrips. Bull. 68, pt. I., U.S. Dept. Agri. Bur. Ent.

(1907).

THE PEAR LEAF BLISTER MITE.

{Ei'iuphijcs pyrl. Nalepa.)

This gall mite is common in many European countries and has

been spread by means of nursery stock to Canada and the United

States of America, the Cape and

Australia.

The disease affects the pear and

apple, and nnfortunately has been very

much on the increase in recent years

in this country.

Ten years ago, although well known
(1 and 2), it was not considered very

harmful, as it spread so slowly. During

the last two years it has taken to spread

with great virulence. It has been re-

ported from very many places in Kent
and Surrey, and I have also seen it at

work in Devon, Worcester and Hun-
tingdonshire. It has only once been

sent me on the apple in this country,

but in America it is quite common on

that fruit.

The disease has become more serious

recently because it has attacked the

fruitlets as well as the leaves (3). The

disease manifests itself as small blister-

like patches on the young leaves. At first the little pustules are red,

then green or pallid yellow, later, as the leaves get older, they become

2 A

(/''. KiJfiuJen.

ATTAOKEI
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black. These "galls " vary from mere specks up to \ inch in length.

Many often unite, and then the leaves fall off. The effect may be

noticed as soon as the leaves begin to unfold, and it is in this early

period that much damage is done.

On the fruitlets small reddish pustules appear as soon as the

blossom has fallen or even when still out.

Attacked fruitlets were noticed to be entirely destroyed, but

sometimes they appear to partially recover and then stunted fruit

results.

On cutting a section of the galled leaf the mites, verv few in

\F. Edenden.

FIG. 233.—PEAK KUUITLETS ATTACKED 13V THE MITE (EriophijeS pyfi).

number, will be found in the mesophyll tissues. It has been noticed

that when trees have their leaves attacked the fruit is small and

gritty (1). I do not know if this is invariably the case, although

several correspondents have pointed it out.

All varieties of pears are attacked; notes have been sent me of

its presence on over a dozen kinds in harmful numbers.

Nalepa (5) records it from the service berry {Amchinchier

vulgaris, Monch), the cotoneaster (Cofoneasfer vulgaris, Lind.),

the white beam tree (Sorhvs aria, Crautz), the mountain ash {S.

aucuparia), and the wild service tree (;S'. tormina! is, Crautz).
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LiFE-HlSTOKY AND HaBITS,

The small mites winter under the hud scales, and as soon as the

leaves open they enter them through the stomata. They winter

preferably under the second and third layers of bud scales, often in

colonies of as many as fifty.

In spring they are seen in numbers first towards the base of the

growing bud scale and here they seem to moult. At first they produce

a small red pustule, no bigger than a pin point, by the end of a week

it may reach the size of a pin's head. Each gall contains but a single

female, and she deposits a few eggs, from five

to six, as far as obst^rved, and these at an

interval of several days.

As the leaves unfold, the mites which breed

in the galls crawl out and enter fresh stomata

on the same or other leaves, and so the disease

spreads. They keep on migrating through

June, 'Tuly and August, and even into Sep-

tember. As the galls grow older tliey change

in colour, eventually getting to black spots of

dead tissue.

As the leaves mature off the mites migrate

to the forming buds and there they enter be-

tween the outer scales. The terminal buds

seem to harbour the most. In May and June,

if there has been very rapid increase, the mites

may be found upon the pubescence of the

young wood and on the leaf petioles. In

autumn they leave the foliage and may be

found moving on the trees and entering the

buds. The mite is very like the Big Bud Mite of the currant. In

America, the late Professor Lintner found that " under ordinary

circumstances it spreads rapidly and proves quite injurious if allowed

to continue through the season and for successive years."

Lounsbury (3) considers it a recent importation into the Cape,

for only young and newly grafted trees have become infested. The

effect of weather on this mite seems important in Canada (2).

Mr. Dickson of Guelph Agricultural College has informed me that

while artificial means of checking this pest have failed, the extreme

severity of the winter in Canada had checked their numbers.

The eggs are found lying in the soft tissue of the leaves ;
they are

oval in form, bluntly rounded at each end, whitish and translucent.

y.ii.—Ei-iiiphijexinjn

{After Nalepa.)

(Greatly enlarged.)
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They take a week to hatch. I have ne\'er found them except in

the leaves, but Parrott (4) has found them in America at the base of

the bud scales and in the pubescence of the buds.

The adult varies in colour from clear white to translucent white,

and now and then with a pinkish tinge. The cylindrical body is

annulated.

The general characters are seen in the figure (234). The size

varies very much, Nalepa giving it as • 2 mm. in the female, • 175

in the male.

The larval stage is much like the adult, but the annulation and

markings are not so distinct, and it lies in a semi-curved position

buried in the substance of the galled tissues.

The earliest record was by Scheuten (6), who called the supposed

adult Typlilodromus pyri ; this was nothing more than a Gamisid mite,

probably feeding on the Eriophyes, having no connection with the true

gall former, which was first named by Pagenstecher (7) Pliytoptus iJijri.

Peevention and Eemedies.

There is no doubt that this pest is spread with nursery stock, and

it is therefore very essential that such sliould be fumigated before

being planted.

Hydrocyanic acid gas has been found quite effectual for this

purpose at the strength used for fumigating young dormant stock

{vide Appendix C).

In small attacks in gardens the galled leaves should be hand-picked

as soon as the signs of the disease appear, by so doing in a year or so

it will disappear.

Slingerland has found in America that spraying with kerosene

emulsion diluted with five to six parts of water exterminates it, and

Lounsbury has found the same of benefit at the Cape. This lias been

tried in Britain, and although it reduced the attack it did not by any

means exterminate it.

In 1898, the kerosene emulsion, paraflin-naphthalene wash, and

the lime-salt-sulphur washes were tried at Wye, and the latter proved

(1) by far the most successful. Since then experiments in America (4)

have conclusively proved that a modification of this wash, namely,

lime-sulphur-caustic soda, is best for combating this disease, or the

boiled lime-sulphur wash.

Paraf&n emulsion may be used wliere apple is attacked, diluted

with five parts of water. This is best used in late autumn and early

spring. From observations made here, either the lime-salt-sulphur



Insects, etc., Injurious to the Pear. 357

or the lime-suli3liur-caustic soda wash should be applied twice, in

late November aud in February on pears.

It seems (4) much more difficult to control in America on apple

than pear, particularly on account of the pubescence of the buds.

References.

(1) Theobald, F. Y. Journal of the S. E. Agricultural College, No. 7, p. 6

(1898).

(2) Theohald, F. V. Report on Economic Zoology for the year ending
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LIST OF INSECTS, ETC., INJURIOUS TO rLU:\IS.

LEPIDOTERA.

Winter Moth {Cheimatohia hrumata. Linn.). Foliage, p. 50.

Mottled Umber {Hyhernia defoliaria. Clerck.). Foliage, p. 58.

Early Moth {Hyhernia ricpicapraria. Hb.). Foliage, p. 362.

March Moth (Anisopteryx wscularia. Schift'.). Foliage, p. 61.

FiGURE-OF-8 Moth {Diloha coeruleocejjhala. Linn.). Foliage, p. 35.

Goat Moth {Cossus Ugniperda. Fab.). Wood, p. 42.

Wood JjEOPX-rti [Zeuzera 2)!jriua. Linn.). Wood, p. 46.

Vapourer Moth (OryijiK (uitiijna. Linn.). Foliage, p. 38.

Plum Fruit Moth {0])adia funehrana. Tv.). Fruit, p. 363.

Plum Tortrix {Penthina jyruniana. Hb.). Foliage and Blossom,

p. 366.

Allied Bud Motr {Penthina variegana. Hb.), p. 82.

Codling Moth {Carjjocapsa jpomoneUa. Linn.). Fruit, p. 69.

COLEOPTERA.

Bark Beetle {ScoJyiits rugulosu-s. Piatz.). Bark, p. 111.

Shot Borer Beetle {Xyleborus disimr. Fab.). Wood, p. 367.

Flat-Celled Shot Borer {X. xylograjyhus. Piatz.). Wood, p. 370.

Red-Legged Plum Weevil {Otiorhyiichns tcnchricosiis. Herbst.).

Foliage, Shoots and Buds, p. 428.

Clay Coloured Weevil (OHorJiyiicJnis incipcs. Fab.). Foliage and

Shoots, p. 425.

Green Leaf Weevil {Pliyllohius inaculicornis. Germ.). Foliage,

p. 119.

Oblong Leaf Weevil {P. ohloiigiis. Linn.). Foliage, p. 119.

HYMENOPTERA.
Plum Leaf Sawfly {Cladijts j^adi. Linn.). Foliage, p. 372.

Plum Fruit Sawfly {Hojdocampa fidvicornis. Klug). Fruit, p. 376.

Slugworm {Eriocarnpa limacina. Cameron). Foliage, p. 334.

Social Pear Sawfly {PampMhts flaviventris. Cameron). Foliage,

p. 338.

HEMIPTERA.

Leaf-Curling Plum Avuis {AjoMs pirnni . Eeau.). Foliage, p. 379.

Mealy Plum Apkis {Hyalojyterus pruni. Fab.). Foliage, p. 383.

The Hop-Damson Aphis [PJiorodon humidi var. malahch. Fonsc).

Foliage, p. 247.
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HEMIPTERA—co?ifi»»«Z.

The Oyster-shell Bark Louse {Asjndiotns ostrewfornns). Bark,

p. 386.

The Mussel Scale (Lepidosaphes iihni. Linn.). Bark, p. 165.

The Brown Scale (Lecanium caprco^. Linn.). Bark, p. 175.

The Fruit Leaf Hoppers {CJdorita viridida, Fall., and C. flavescens,

Fab.). Foliage, p. 392.

The Oak Leaf Hopper {Typldocyha qucrcus. Fab.). Foliage, p. 391.

ACAEIXA.

The Plum Leaf Gall Mites (Plujtoptns phla'copfes, Nal., and P. ^Jrtf?*,

Nal.). Foliage, p. 398.

The Eed Spider {Tctranychus tclarins. Linn.). Foliage, p. 397.

Beetle Mites {Oribatidct), p. 401.

THE EARLY MOTH.
(H//hernia rupkaprdrid. Hb.)

jSTow and again the looper caterpillars of this geometer are found

in some numbers on plums, damsons and bullaces. Its normal food

plants are hawthorn and

blackthorn.

The moth occurs in

January and February.

The male has grey-brown

fore wings with a broad

dark area across the

middle, the edges dark

and notched, with a dark

spot in the middle ; the

hind wings are whitish-

grey, with a dark central

spot above the middle

and crossed by an in-

distinct grey streak ; the

wing expanse about 1\

inch. The female is

almost wingless, the
stumps of wings are greyish, Avith a dark line on the front pair, and

a very slender streak across the hind pair.

The caterpillar is green to bluish-green, with a pale green back,

the front of each segment darkened and a wdiite line on each side.

When mature they fall from the leaves and pupate in the soil.

IF. E'h'Hilea.

FIG. 235.—THE EARLY MOTH {llijheniia mpicapraria).

A, male ; B, female ; C, larva ; D, pupte ; E, cocoons.
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The moth is widely spread over Britain. I know of no records of

it having caused serious damage.

Should it occur in sufficient numbers it can easily be prevented

by " grease-banding," as for Winter Moth, and arsenical spraying.

THE RED PLUM MAGGOT.
[(/jxfdiff fuiuhrana. Tr.)

This is a well-known insect, entomologically, but fruit-growers

seem to pay little attention to it. Stainton says :
" In the caterpillar

state it is exceedingly plentiful in plum

pies."

One does not like finding these little

caterpillars, as frequently happens in

the West of England, in plum and

damson tarts, and their presence in

bottled fruits, as was reported from the

Horticultural College, Swanley (1), is

just as bad, and would materially lessen

the market value.

In 1894 it occurred in some numbers

in plums at Kingston-on-Thames (2),

many larvie being obtained on the 15th

of August. The plums fell before they

were quite ripe, one tree lost all the crop.

On examining the fruit, a hole at the base of the plum near the stalk

is noticeable, and on opening the fruit, the centre is seen to be

damaged, and there is much wet
" frass," together with the reddish

caterpillar. They live inside the

plum around the stone, tunnel-

ling here and there into the

flesh.

The damage done by the

maggots to the fresh fi'uit is not

80 easy to detect, especially in

damsons.

Very frequently, in fact, in

the majority of cases, the frait

does not fall, and hence the larvae get bottled with the fruit and get

into pies, etc.

-PLUM OPENED TO .SHOW

NG OF PLUM MAGGOT.

[Horc

FIG. 237.—PLUM FRUIT MOTH
((JpcuUa fu nehra lUi).
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Specimens were received in 1894 from Headley, tlie maggots

being found in tlieir cocoons under tlie " shreds '" used for nailing

wall trees. It has also been reported as being very troublesome in

some years in the Isle of Thanet.

Besides feeding on culti^'ated plums and damsons, it also feeds on

the sloe and other wild prunes.

LlFE-HlST01!Y AND HaBITS.

The moth appears in June and July. The female places her egg

FIG. 23

«, entrance Iiol

17''. r. Theobald.

.UJI ATTACKED BY THE EED MAGGOT OF OpCldict funebraiia.

of larva ; }>, larva ; c, cavity eaten out around sto (?, gallery to stone.

at the base of the stalk, and in ten days the small caterpillar hatches,

and at once enters the fruitlet.

The moth is about \ inch in wing expanse. The fore wings are

purplish-grey, clouded with smoky-grey ; at the anal angle is an

indistinct ocellated patch, edged with shiny pale grey and enclosing

four black dots. Stainton (3) describes the fore wings as grey, clouded
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with smoky-grey. Mr. Farren, F.E.S., of Cambridge, told me tliat

Stainton's description was probably drawn up from a faded specimen,

and that his specimens were more purplish-grey, and this is certainly

the case ; some are much darker than others.

Tlie larvas observed at Kingston were all full grown the first

week in September, but many matured in the end of August. The

caterpillar is chestnut-red, the sides yellowish ; others are deep red

all over. The head is dark brown and shiny ; the first segment

yellowish-brown ; segments eight, nine, eleven and thirteen have

each two lateral spots of a dark hue, and the twelfth has a dark mark
in the centre of the dorsum. There are three hairs on the side of each

segment, except the last, which has many. Each segment is much
wrinkled. The true legs are pale brown ; the prolegs pale pinkish.

[F. V. Tlwoliidd.

FIG. 239.—LARVA OF THE PLUM FRUIT MOTH (Opadia funebranci).

A, I'Hrther enlarged antenna.

The antennre are of four segments, a bristle arises from the basal one,

and another from the base of the fourth, and there are two small ones

terminally. When full grown tlie larvte measure about f inch.

The larv;e, when they leave the fruit, seek shelter under rough

bark, debris on the ground, or as was recorded from Headley, under

the shreds used for nailing wall trees.

In such-like places they spin cocoons of whitish silk, and remain

as larvte all the winter, giving rise to amber-coloured pupa^ which

are dark brown towards the posterior extremity. Kollar (4) also

refers to them as pupating under the bark.

Prevention.

Little or nothing has been done to deal with this pest, yet it is

one the plum grower has now and then to contend with. At present
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we know little of its workings. As far as we can see, trapping-

seems the most successful method of prevention. This may be done

as for the Codling Moth, as from what we see recorded from Headley,

the maggots pupate under " shreds " and other cover, and would be

doubtless caught in " sack bands."

Kollar (4) p. 233 refers to the plums ripening prematurely, and

says :
" We should shake the tree to make that plum fall and im-

mediately convey it out of the garden." On a small scale we can

do this, but it must be done often and thoroughly.

Eeferences.

(1) Theobald, F. V. Report on Economic Zoology for the year ending

April 1st, 1907, p. 67 (1907).

(2) Theobald, F. V. Notes on Insect Pests in 1894, p. 8 (1895).

(3) Stainton, H. T. 'A Manual of British Butterflies and Moths,' vol. II.,

p. 253 (1859).

(4) KoIIar, T'. 'A Treatise on Insects, etc' p. 232 (Eng. Trans.) (1840).

PLUM TORTRIX.

(renthina ijrnniuna. Hb.)

This is the most abundant Tortrix I have found on plums, and it

frequently does as much harm as the Winter Moth.

The moth has the front wings with blackish-brown bases, then

follow pale areas and a

white spot on the outer

edge on the fold, the apex

white, clouded with grey

posteriorly, hind margin

dark grey, and three or

four dark grey spots near

the middle of the central

band.

Hind wings brownish-

grey. Wing expanse about

I inch. It appears in

June and July and readily

flies from the trees when they are shaken.

The caterpillar feeds also on apple, cherry and nut, and on the

sloe and bullace ; it is found in May and pupates as the otlier species

referred to on p. 78.

r^



Insects, etc., Injurious to the Pliim.

Teeatment.

367

Spraying, as for the Apple Tortrices, only directly after the plum
blossom has fallen.

THE SHOT BORER BEETLE.
{XijldiofHS di.ynf/'. Fab.)

The beetle dealt with here now and again occiu's in such numbers

that serious loss is occasioned.

Its popular name, Shot Borer Beetle, is derived from the curious

•\F. Eih'i

HOT HOLE BOKEK (Xi/leburusilkpar).

Showing long gallery A.

shot-hole like opening it makes in the affected trees, and the habit of

many remaining in one tunnel when hatched, com})letely filling it

up like a line of shot. The working is very different from the Bark

Beetle (p. 111). This beetle drives long tunnels into the heart of the

wood. In young trees they partially ring them, and the result is

death of the upper parts ; in older trees the long tunnels they drive

into the substance of the trunks and boughs interfere with the

normal flow of the sap. When attacking small growths they may
tunnel right up to the central portions.

It is by no means confined to fruit trees, for beech, maple,
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chestuut, oak, alder, elm, and hawthorn are attacked by it, and it

has also been recorded from conifers. Amongst fruit trees it occurs

on plum, apple, pear and cherry. It is said by Ormerod (1), who
quotes from Kollar (2), and others that it was one of our rarest insects

until 1899. In 1884 I found it doing much harm to plum trees at

Kingston-on-Thames, and again in 1887 and 1888 at Cambridge. It

has probably always occurred here and there in numbers.

The best detailed account of it is given by Kollar (2), some of

which reappears in Miss Ormerod's Handbook (1).

The districts from which it has been recorded are Gloucestershire,

Worcestershire, Surrey and Cambridgeshire.

Life-History and Habits.

The beetle is pitchy-brown to black in colour, the wing cases

being reddish-brown, more so in tlie male than in the female ; the

antenme are clavate and

reddish, the thorax granu-

lated, the elytra with alter-

nate rows of punctures and

tine, pubescent interspaces

;

legs reddish-brown.

The female is i- inch

long, the male is much
smaller than the female

;

the female has a large

hump-backed thorax, the

head hidden beneath it, and

the wing cases of the male

are much more curved.

The males are very rare

in the summer, but com-

moner in the winter.

The female commences her attack by boring into the main stem

for preference. She then makes passages, and in a small chamber at

the opening of each of these she places her eggs, white in colour and

longish in shape. Kollar says :
" At the end of the entrance, the

female makes a somewhat wide apartment and lays her eggs in it in

a heap, from seven to ten in number and sometimes fewer."

As they hatch, some time in May and June, the larvaj proceed

along the tunnels one after another so as to partly fill them, and

there they feed and pupate.

[F. Edaide

FIG. 242.—SHOT HOLE BOEER {Xylebonis iUspar).

Showing three galleries.
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VF. E.

-FLIGHT HOLE (A) OK .SHOT 150KEK BEETLK
(Xiilebonoi dinjiar).

When ready to hatch the pupie are packed fairly close together,

and this accounts for the presence of so many beetles packed like

shot in the tunnels.

The maggots feed on a grey and black layer lining these tunnels,

a sul)stance called by

Schmidberger and others

" Ambrosia." This lining

has been described by Eich-

hoff as formed from the sap

which soaks out of the walls

of the tunnels and which

thickens into a white egg-

like coagulation, and on

this a coating of fungus

develops; after a time the surface of the circular galleries becomes

black. He tells us that these coagulations and fungoid growths

serve solely as the food of the Shot Borer Maggots. As many as

thirty or forty ova are laid by each female. These are laid at

different times on till June. Thus

we find maggots of various sizes

close together and all derived from

the same parent.

The tunnel formed by this insect

is at first made to the centre, and

then another is cut horizontally, run-

ning part of the way around the stem

or branch, about
J

inch across, this

circular tunnel may be close under

the sapwood or right in the wood

;

from this horizontal gallery others

are drilled at right angles both u]i

and down the stem, these may reach

1 inch in length.

It is in these tunnels in which

we find the beetles packed like shot

in September, and here the beetles

feed as well as the maggots. The

beetles seem to occur with us in

January, February, May, September, on to December. The larvte

appear to grow rapidly, and by mid June Ijeetles appear. During

the year 1908 some hatched in November.

When first hatched they are soft and reddish, and they

2 B
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remain in their galleries for several weeks before they make their

exit.

Schmidberger describes how the parent remains in the tunnel

until all her offspring are mature.

There appear to be two generations, the second egg-laying taking

place in August and September.

Peevention.

All attacked trees should be cut and burnt in winter. Trees near

by should l)e treated so as to prevent attack. This may be done by

thickly smearing the trunks with some non-noxious substance, such

as clay and lime or, if there is no stock, a mixture of clay and arsenate

of lead.

In America soft soap reduced to a thick paint by the addition of

a strong solution of washing soda is applied to the bark (3) (Saunders'

wash), but we find there is often damage done by this, and the

former is therefore to be advised. Soft soap and carbolic is also

recommended {vide Scolytus rugidomA, p. 111).

Using attacked trees as " trap " trees and destroying them is the

most important step we can take to keep down this beetle.

Keferences.
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THE FLAT-CELLED SHOT BORER.

(A'l/lehcnis xiilographas, Say, or Xi/lehori(s S((.rcst:ni, Eatz.)

This beetle works in a very similar way to the preceding, but

the brood chambers are hroad and Jiai instead of being cylindrical as

in the former species.

It is a widespread insect, occurring over most of Europe, the

Canary Islands, North America and Japan. It feeds on a great

variety of plants, including apple, pear, plum, oak, beech, birch, lime.
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maple, poplar, and various conifers. Tlie only record I know of it

causing any harm in fruit is one given by Ormerod (1), who mentions

it from Toddington, Gloucestershire, in 1889.

L1FE-H18TOEY AND Habits.

The female is rather more than jJ^ i^^h in length, the male some-

what smaller, but broader. In colour they are almost black, with

some grey hairs; the males are wingless and paler, almost brown. It

differs from X. dlspar in not having the thorax raised in the middle

into a hump. The beetles (female) pass the winter in the brood

chambers and emerge in the spring. They then enter trees by the

edge of a wound, or at a dead part of a tree and excavate their brood

chamber. Tliis chamber is enlarged by the larvie, which are white,

and very similar to those of the former species, and about yL inch

long ; here they mature and pupate. This chamber is formed at the

end of a gallery, which may penetrate into the heart of the tree

or remain in the sapwood, according to Hubbard (2).

The larv?e are described as passing out the wood pulp as a

mustard-coloured mass, and great quantities are ejected from the

opening of the colony, but some remains and is plastered on the

walls of the chamber to serve as soil for a new crop of the

" Ambrosia " fungus used for food by the maggots.

The larvie are found in England in July, when some appear to

pupate. These larvie and pupie are tightly packed in the chambers,

which may reach nearly 1 inch in length, and according to

Ormerod (1) are covered for the most part with a very thin coating

of a wax-like material, greyish in colour and with a somewhat sweet

scent, " and the surface of the wood of the chamber, wherever it was

visible, was certainly not of the black colour so noticeable in con-

nection with the workings of X disjmr. It was rather of a brown

colour and moist-looking appearance."

I have never seen this attack, which appears to be uncommon in

this country.

Ormerod (1) mentions that numbers of Beetle Mites {(Jrihata

lapidaria) were found on the infested trees, and suggests that they

might be feedins on the " Ambrosia " fungus.

Pkeyentiox.

Very similar steps may be taken as for X. dispar to keep this pest

down. One point we may bear in mind and that is, that the beetles



372 Insect Pests.

appear to enter at any wound, and thus it would be well to clean all

wounds and fill in with wax or Stockholm tar.

A full account of this insect will be found in Hubbard's report (2 ).

Eeferences.
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THE PLUM LEAF SAWFLY.

( Cladius padi Linna'us.)

There exist two species of sawflies which attack the plum in this

country. One may frequently be seen, namely, the Plum Leaf

Sawfiy, the Tenthredo ]}adi of Linnaius, now known as Cladius padi.

The second is the Hoplocampa fidvir.ornis, King, which in the larval

stage feeds inside the young plums and speedily causes them to fall

(vide p. 376). The leaf-eating species does considerable damage

when very abundant, but, fortunately, although widely distributed

over the British Islands (1), it does not often occur in sufficient

numbers to do any appreciable amount of harm. During 1906 two

attacks were reported where the plum trees had every leaf

spoiled by the larva?. It occurs even at considerable elevations,

Cameron (1) having taken it at 2,300 feet in the Scotch mountains.

It is found over most of Europe, where it is now and again recorded

as being of an injurious nature.

There do not seem to be any published records of its causing

damage in Britain except the record in the S. E. College Journal (2).

The food plants, besides plum, are pear, rose, hawthorn, bramble,

mountain ash and birch. It occurs on both wild and cultivated

roses, and I have found it on wild prunes, such as bullace and sloe.

Mr. C. 0. Waterhouse has bred it from cherry at Acton, where he

noticed it doing much damage.

The damage is done entirely by the larva? eating the leaves.

In the early stages of the attack the leaves resemble those infested

with the Slugworm (UriocamjM limacina), but the upper, not under

epidermis, remains intact ; the young larvee eat the lower epidermis

and soft mesophyll tissues and leave the upper epidermis. It differs
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from the slugworm attack, also, in that the damaged areas are

smaller and usually somewhat rounded in form. They become brown,

giving the leaves a spotted appearance wliich in the distance might

be taken to be some fungus work. As the larvre grow they become

more ravenous and eat out large holes in the leaves which shrivel

up, and the tree presents a scorched appearance (Figs. 245 and 246).

LKAF TIA5IAGEI1 BV

'LU3I LEAF .SAWFLY

\F. Edeiiih'ii.

LARV.E OF THE

Life-History and Habits.

The parent of these leaf-destroyers appears in May, sometimes

early in the month, at others even as late as June. The female

is black; the thorax shiny with scattered greyish down, and two

dull white spots. The abdomen is mainly black, with scattered

pale, very fine hairs. Legs white, except for the middle of the

femora, apex of tibiae and posterior tarsi which are black, but much

variation exists, sometimes the femora are all white, at others all
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black, sometimes with just a speck of black in the middle. There

may also be variation in the other parts of the legs. The wings

are slightly smoky with pale costa. In the male the antennas are

shorter than the body, but in the female they are nearly as long.

There is apparently much general variation, for Cameron (1)

says, "in many specimens the colour is testaceous and may have a

yellowish tinge."

The females appear to lay their eggs during the warmest part

of the day. The eggs are placed anywhere on the under surface of

the leaves, just as is done by the slngworm. They hatch out in

about eight days ; a

few under oliservation

incubated in five days.

The young larvas at

once commence to feed

on the under epider-

mis, eating their way
out at the surface.

At first the larvte are

pale greyish - green

with a reddish tinge,

sometimes varying to

grey, the sides pale

green to white, and

the last two segments

are pale. When older

they are green or

greyish - green witli

almost white sides and

last two apical seg-

ments ; the head is variable, but usually pale, dull, orange-brown,

with spots of a lighter orange hue and a very prominent black mark

at the back of the head extending forwards. Now and again in

mature larvte the head is either all deep orange or all dusky black,

and even the black mark may be absent. The larva^, when not

feeding, remain in a coiled position under the leaves.

Larval life lasts about three weeks. When mature the larva; fall

to the ground and Ijurrow into the earth. An oval cocoon of parch-

ment-like material is formed in wliich it changes to a pale grey

pupa. This quiescent stage lasts from nine to twelve days. The

whole life-cycle may thus be completed in five weeks.

The second brood appears about the middle of June, and these

246.—C, PLUM LEAF EATEX BV PLUM LEAF SAWFLY
{Cladius2)adi)\ a aud b, lakv.e.
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deposit fresh eggs which give rise to larvte, and from these a third

brood may and frequently does appear in September and October.

[Horace Kniijlit.

FIG. 247.—PLUM LEAF SAWFLY (Clilihjis jhkU).

The last brood are frequently, like the slugworni of the pear, the

most noticeable. This autumn brood of larvae fall to the ground

and remain in their silken cases until the following April or May
in the larval condition, when they

then pupate.

Natukal Enemies.

Two parasites were reared from

this sawfly by Cameron, namely,

Ichneutes Tcunitor, Nees, and Try-

phon lucidulus, Nees, both of which

attack the larvte.

Prevention and Eemedies.

The ground beneath trees, which

have been infested, should be well

prong-hoed in the spring and well

trodden down afterwards. It would

be better to remove a couple of

inches of surface soil during the

winter, burn it and replace it later

where a tree here and there has

been attacked, which, needless to

say, could not be done on a large

scale. FIG. 24S.—LAKV.K OF Cladi

[F. Edenden.

nadl AT WOKK.
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The larvte fall readily to the ground if the tree is jarred, especially

when they are rolled up and not feeding. This enables us to cope

with this pest mechanically, by jarring them off on to tarred sacks

or any other convenient way in which they may be collected.

Arsenate of lead may be used as a spray or the more conventional

hellebore wash. Fortunately, feeding on the under surface of the

leaves, they are more readily poisoned than the slugworm, as the

poison is not so easily washed off by rain.
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THE PLUM FRUIT SAWFLY.
{Hoiilocampa fulvicornis. Klug.)

The plum has long l)een observed by growers and gardeners to

be attacked by a large maggot, which we now know to be the

Hoplocampa fulvicornu of Klug, the Tcnthrcdo morio of Sclnnidberger

and Kollar (4).

During the last ten years the ravages of this sawfly have certainly

become more marked than formerly.

Frequent complaints have been sent me from Worcestershire,

where in the Evesham district in 1906 considerable damage was done

to several varieties, including greengages.

From Eoss Air. Getting wrote first in May 1905, complaining

of the damage, and sending small plums many of which showed the

roimd exit hole of the larva (Fig. 249).

In June towards the end of the montii he found many pierced

fruitlets on the ground, but all the grubs had left them (1). In June

1907 he wrote again complaining of a still further attack and on more
trees. In 1889 a Victoria plum at Boughton was examined, in which

every fruitlet had been struck ; since that year the Plum Sawfly has

not occurred in the locality. In 1907 a prune on the South Eastern

Agricultural College plantation was badly infested, no trace of it

had been seen before anywhere near.

Ormerod (2) records it from Urchester in June, the observer

mentioning that the plums were heavily attacked, quite half the

crop being injured, also from the Toddington Fruit Plantations, and

also from the same locality in which complaints were made to me (3)
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in the Evesham district. The damage is done to the young phims
hy the hirva of this sawfly eating out the interior. If the fallen

fruitlets are cut open a pale larva, at once seen to he that of a

sawfly, is detected within it. Later the infestation manifests itself

more clearly by the presence of a round hole in each fruitlet wlience

the sawfly larva has escaped. The developing kernel seems to be
their chief attraction, for in all I have examined this has lieen

either damaged or completely destroyed. Fruitlets from h to

nearly 1 inch in length have been found damaged. Ormerod says

that those she examined from Urchester had usually one Ijoring

near the end opposite to the insertion of the stem. In all tliose

f.4. V. T). nintouJ.

FIG. 249.—PLUM FRUITLF.TS BA3IAGEK BY SAWFLY (UoiihiCCdn [id till ririinils).

A, i-ocODii from soil.

sent me from Herefordshire and those found at Wye the exit hole

was at the side.

The opening is usually filled with wet frass as long as the larva

is within, similar to what we notice with the Codling Moth.

I have never yet found more than one larva in each fruitlet.

Although greengages have been especially mentioned as being

attacked, it appears that all varieties of plums suffer, for I have

seen it in Czars, Early Prolifics, A^ictorias, Blue Gage, Damson Plum

and Pershores.

KoUar (4) says "the greengage and other round plums are

attacked when they are hardly the size of a pea."

LlFE-HlSTOEY.

The sawfly appears in April and May. In colour it is shiny

black with yellow, yellowish-red or reddish-brown legs and iri-

descent wings and with wing expanse of rather more than I inch.
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The female places a single egg in each unopened blossom,

puncturing the blossom, according to KoUar (4), in the notched part

of the calyx, making an oblique opening, and immediately introduces

its egg into the deepest part. The egg is very minute, greenish-

white and transparent. It hatches in a few days (variously estimated

from a week to a fortnight), and then the young larva forces its way
into the embyro fruit and feeds on the developing kernel.

When one fruit is damaged it eats its way into another. I found
that the larva? sent me from Eoss, some of which were nearly half

grown, attacked two plums before they were mature.

The larva is creamy-white, in some cases having a faint pinkish

tinge, the tail end is

somewhat attenuated

and the position usu-

ally slightly curved,

the head brown, the

six jointed - legs are

pale brown and there

are six pairs of pale

prolegs and an anal

pair. When full grown

the length is about \
inch when expanded.

The inside of the quite

small plums are com-

pletely hollowed out,

but in the larger fruitlets a space is merely shown around the kernel

which the larva has devoured. This cavity is sometimes filled with

moisture and decayed matter, but when the larvpe are within, is

usually quite clean. No smell could be detected in any sent me,

such as is described by Ormerod (2), possibly the specimens she

received had lain together some time in the box, for it was noticed

that where this was allowed the fruitlets became a wet putrid mass

in a few days.

On reaching maturity the larvte leave the fruit and enter the soil.

Those received in 1907 pupated from the 17th to the 26th of July, but

in 1905 some had entered the soil by the 5th of the same month. In

a few days I found they had spun small, roundish oval, brownish

cocoons, of the size shown in the photograph (Fig. 249), fairly close

to the surface ; they were spun up in the sand and very difficult to

detect owing to the sand sticking to them, but the parchment-like

cocoons were brownish in colour. The larvte remain in these cases

FIG. 250.—THE

[Horace Kniglit.

vVWFLY {Iloplocamiiafulvicornis).
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all the winter and pnpate in February. A single brood only occurs.

The sawflies, like those which attack the apple, are only seen on the

win^r in bright still weather.

PREVENTION AND TREATMENT.

There seems to be no way of preventing the insects from laying

their eggs. It is advisable when a single tree is affected in a garden

or plantation to have the whole of the fruitlets picked and burned,

so as to stamp the insect out ; if this is not done it may spread to

the surrounding trees another year. All infested fruitlets should

be picked up and destroyed at once. Land beneath trees which

have been attacked might be dug over, well prong-hoed and heavily

dressed with gas lime in winter. No trials have been made, but it

is quite possible that a long sticking arsenical wash, such as Swift's

Arsenate of Lead Paste, sprayed over the young fruit would poison

many of the larvse as they bore into fresh fruitlets ; it is certainly

worth a trial where this insect is very harmful.
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THE LEAF-CURLING PLUM APHIS.

(Aphis pruni. Pieaumur.)

The Plum Aphis (A2)his pruni, Pteaumur) is one of the most

destructive plum pests, and has been unusually severe in its attack

in recent years. Complaints have come to hand from all parts of the

country regarding the harm done by this aphis. Its attack is very

characteristic, the edges of the leaves gradually rolling around and

forming nests for the rapidly increasing insects ; in bad attacks the

curled leaves die, and then the fruitlets soon commence to fall.

Sometimes the young leaves that are attacked fall prematurely when

still green, but, as a rule, they hang on until dead and the tree

presents a strikingly characteristic appearance.
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Damson plantations often suffer most severely from this blight.

A good show of blossom may be seen, and by June scarcely a fruitlet

or leaf will be on the trees. Plums of all kinds and greengages suffer

nearly as severely. The same species may be seen on peach, apricot,

apple and, according to Buckton (1), ou the aster. It is subject to

considerable variation in size and colour and probably occurs on

otlier plants, amongst which have been mentioned chrysanthemums

and gooseberry. Wild prunes afford a constant means of invasion

of our plantations. I'his species must not be confused with the Hop-
Damson Aphis (PJwrodon humuli var. malaheh), easily told by the

frontal tubercles, which are absent in this species. Numerous com-

plaints have been received from the Whimple area in Devonshire (3),

[.4. T'. J). liinUnd.

FIi;. :ir.l.— I'LUJI LEA^'ES CURLED BY Aphis pruni.

as well as Worcestershire, Kent, Middlesex, Surrey, Hampshire,

Hertfordshire and Essex.

LiFE-HlSTOEY AND HaBITS.

This aphis first makes its appearance in the very early spring,

when we observe small, dark green lice here and there on the shoots.

These have come from eggs that have remained all tlie winter upon

the plum trees. These lice grow into the wingless viviparous

females, large aphides, varying in hue from dull purple to olive-

brown.

These apterous females soon commence to produce living young,

which rapidly mature and produce other young. The young pro-
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duced by the dull purple " laother-queeri " are green, and when they

became mature viviparous wingless females they vary from olive-

brown to green, the abdo-

men has three faint green

stripes, antennas olive-

brown and cornicles brown.

This asexual reproduction

of wingless forms goes on

for some time and, under

favourable conditions, to

such an extent that the

leaves which have gradu-

ally curled up die off. As ,,„,., ,
,. . ,. ,,,, , ,

,. ....
J i: Y(.iUNG ApliiS prniii. VolNC Aphis pruuijolia.

food supply commences to taieatiy cniiaiged.)

fail, these lice, instead of turning to wingless viviparous females,

enter a pupal stage, rudiments of wings, " wing buds," appearing.

The pupa is shining green and dull yellowish, the wing cases

tipped with dark brown
;
green cornicles also tipped with black. I

have observed the pupal form in the first week in June, and again in

July. Sometimes all on a tree enter this stage at once, at others

only a few.

The winged female coming from the pupa is also viviparous ; in

colour she is apple-green, with black head, thorax and antennte ; on

the green abdomen is a dark patch and dark lateral spots ; the wings

are iridescent with brown veins.

These winged viviparous females

tiy away. What happens after their

leaving the prunes in June we do

not know, but they certainly do so

and return again in the autumn

as winged females which produce

young which eventually give origin

to males and females.

The winged male is small, and

with a dusky ochreous body, with

dark brown head, markings on the

thorax, and three on the abdomen.

The colour varies considerably, some

males being almost black, some

wholly black, according to Buckton.

The oviparous female is apterous and pale yellowish-green, almost

transparent, with brown cornicles. This female, after being fertilised

FIG. 253.—LATER .STAGE OF A. pn
(viviparous female).

(Greatly enlarged.)
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FIG. 254.

—

Aphis pruni.

Second generation (viviparous female)

by the male, deposits little shiny black eggs at the base of the buds

and on the twigs. Egg-laying may commence early in October and

goes on till November. These eggs usu-

ally hatch early in April, but I have

observed the lice in March.

Besides prunes this aphis is also found

on peach, nectarine and apple, but I have

not seen it breeding on those plants.

I am inclined to believe it flies to

umbelliferous plants (3) and breeds there.

An allied species, A. iwunifolia, is shown

(Fig. 252 B).

Prevention and Teeat:\ient.

This pest can easily be kept in hand

if attacked in its early stages, but when
once the females have set to work to

produce those countless living young

and they curl up the leaves it is most

difficult to destroy the pest, for not only are they protected by the

curled leaf, but also by the honeydew and meal which help to repel

the insecticide.

Washing should start before the blossom buds open, so as to

destroy the mother-queen before she

produces her green young. In any

case it should never be later than the

date of falling of the blossom ; up to

this time some good will be done.

The object should be, however, to kill

the mother-queens before the blossom

appears.

Considerable benefit has been found

from lime wash, salt and waterglass

heavily sprayed over the plums and

damsons just before the buds burst.

The eggs are laid in crevices, bud

groups, etc., where the lime wash col-

lects, and very many are thus prevented

from hatching. The writer has seen

trees completely clear of the Aphis

pruni and the Fhorodon ImmuJi (Hop-

Damson Aphis) by this treatment, and it cannot be too strongly

FIG. 255.—MOTHER-QUEEN OF PLUM
APHIS IN AXIL OF BUD.

(Huch enlarged.)
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advised as a late winter wash where aphis is prevalent. ]\Ir.

Howard Chapman, of Western Cross Farm, Greenhithe, was the

first to point out the great use of this wash as a means of clieckini;'

the Leaf-curling Plnm Dolphin.
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THE MEALY PLUM APHIS.

(Hi/alopfcrus pnaii. Fab.)

The Mealy Plum Aphis is never very obnoxious in Kent, but

in Worcestershire it is very abundant. It also causes some annoyance

in Herefordshire, and is recorded once from north Devon.

I have frequently seen it in Surrey and Middlesex, especially in

the neighbourhood of London. Carpenter (4) records it from Navan,

Ireland.

This aphis is quite distinct from tlie previous species and does

not seem to do so much harm directly to the trees, for leaves keep

green and sound when laden with these insects for some time. The

great quantity of honeydew they secrete falls on to the leaves below,

and on to the fruit, and thus its obnoxious nature manifests itself.

I have seen good crops of plums spoiled by it.

LiFE-HlSTOKY.

The Mealy Aphis appears in June and July, usually the latter

part of July, but in 1906 they made their appearance early in tiie

month. In 1905 they appeared early in June at Wye, and Mr.

Getting recorded them in large numbers at the end of June in the

same year at Eoss. They continue increasing under the leaves until

the end of August, and into September. During 1907 I received a

communication concerning the ravages of this aphis from Scotland,

and on the 20th of November numbers were sent on late plum leaves.

They are easily told by their pale green colour, and the dense

mealy secretion they become covered with. The honeydew falling
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from them becomes a black, sticky mass, and this damages the

leaves below them as well as the fruit.

In colour this aphis is pale green with deeper green mottlings,

and a dark median stripe, and is covered with white meal. They
cluster close together under the leaves until a whole leaf is smothered

by them. Then winged viviparous females are produced of a bright

yellowish-green with dark green markings on the thorax, and tri-

angular ones on the abdomen, and with red eyes. They are covered

with a certain amount of meal. These winged females fly from tree

to tree.

In the early autumn they

usually all disappear from the

plums. Unfortunately, we do

not know anything definite re-

garding the life-cycle. Walker

stated that it is the same as the

aphis found on reeds, etc., known
as Ilijaloptcrus arundinis, and I

am inclined to think the two

are the same. Buckton does not

think this likely. I liave never

been able to detect any sexual

generation on plums, and have

always noticed that they sud-

denly disappear from the prunes

in late autumn. De Geer, how-

ever, stated that he found this

aphis on an apricot and de-

scribes both winged male and

Avingless female, and that in

September he found an egg with

a woolly coat fixed near a leaf bud.

This may have taken place, but it is certainly not the usual

habit. We may safely say that the Mealy Aphis comes to the prunes

in summer and leaves them in late autumn. The specimens sent

from Scotland were winged and wingless females and pupee. The

winged females were viviparous and their young were deposited on

prune leaves and reproduced young again and then died off; no

sexual brood occurred.

It has also been found on the peach and nectarine, and in Italy

has been observed on grape vines.

It is usually worst on Victorias and Czars, but it may also occur

FIG. 250.—THE 3IEA

(Hi/alopterus prui.

[F. Edenden.

.\ PLUM APHIS

/) Oil leaves.
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on Pershores, greengages and damsons. Buckton says it infests

many kinds of plums, both wild and cultivated, being common on
Prunus spinosKS and P. insititia.

TREAT:\rEXT.

This consists of spraying with some wash having soft soap as a

base. Frequent use and experiments have shown that it is most
difficult to kill with ordinary paraffin emulsion, and almost impossible

with quassia and soft

soap. It has recently

been clearly demon-

strated by Mr. Getting

that it can easily be

destroyed by adding

to the paraffin emul-

sion liver of sulphur

at the rate of 1 lb.

to the 100 gallons of

wash.

Experiments with

a patent wash con-

taining tbis ingredient

were also completely

succ3ssfiil. Owing to

the leaves remaining

flat they are easily hit by a wash. Mr. Getting, however, tells me
he believes now and then they curl tbe leaves or else go to leaves

curled by AjyJiis i)runi.

Natueal Enemies.

This aphis is freely attacked by Chalcid parasites, the pearly dried

skins of the parasitised specimens being very noticeable. But in

spite of this the aphis often swarms.

!/•'. E<U',„h-„.

FIG. ifiT.—MEALY PLUM APHIS (Uijalopterus pritni).

Winged viviinuous female, found in November, showing living

young within.

Eeferences.

(1) BucMon, G.B. 'A Monograph of British Aphides,' vol. II., p. 110 (1879).

(2) Theobald, F. V. Report on Economic Zoology for the year ending

April 1st, 1907, p. 75 (1907).

(3) Theobald, F. V. Report on Economic Zoology for the year ending

April 1st, 1906, p. 54 (1906).

(4) Carpenter, G. H. ' Injurious Insects and Other Animals observed in Ireland

during 1901,' p. 154 (1902).

'



386 Jyisect Pests.

THE OYSTER-SHELL BARK LOUSE.

{Aspidiotus osfreccfonnis. Curtis.)

This scale insect or Coccid appears to have increased lately in

British plantations. During 1906 a very badly infested plum tree

was pointed out to me by Mr. Getting of Eoss in his plantations,

so badly encrusted that it was cut down and burnt. The photograph

shows the dense scurfy covering of these scales, completely enveloping

the branches. The scale was seen to have spread to some other trees

around, and these were treated with all due care. The same scale

was twice pointed out to me by growers in Worcestershire (1), and

the same wise drastic treatment followed.

In Kent this insect occurs mainly in the Maidstone area and

around Sittingbourne ; Mr. P. Smith tells me it is of frequent occur-

rence in the plantations (2). Xewstead (3) records it as common
in Cheshire, and from Haslemere, Surrey, Lewisham-, Bearsted (Kent),

and Portarlington, in Ireland. He further says it is extremely

local, but where it occurs it is abundant and injurious.

The immature scales are of different appearance to the mature

ones, being darker and more uniform.

Life-Histoi;y and Habits.

The scale covering the insect is often somewhat like a small

native oyster shell, but it is subject to enormous variation in shape

;

the young scale being almost round. The scale is flattened, smooth

in texture, but shows concentric markings ; slightly out of the centre

is a circular black spot.

Older scales become more elongate and irregular, and are greyer

in colour, especially when they thickly encrust the trees. They

then produce a scurfy appearance, but when younger and round in

form, they are scarcely noticeable, owing to their approximating the

colour of the bark.

At times they are so flattened against the bark that they look

almost like the rind. This was the case with the specimens sent

from Sittingbourne.

The Oyster-shell Bark Louse attacks plums, apples, pears, apricots,

nectarines and peaches. It has also been recorded on currants by

Newstead (3). Green (3) found it on heather in Kent. Newstead

says it " increases but slowly," but at times it seems to do otherwise,

and trees are too frequently killed by it. It certainly spreads slowly,
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but from personal observations it seems that when once a tree is

attacked it is doomed, unless some treatment is adopted.

Unlike the ^lussel Scale, which is found in the egg stage under

the " scale " during the winter, the Oyster-shell Bark Louse occurs

in the immature male and female condition.

On lifting up one of the scales, say in February, one can easily

remove with a pin a small yellow body beneath the scale. This is

^^m
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Ti;eatment.

This consists of spraying in winter witli paraffin emnlsion, caustic

alkali or Wobnrn washes. But if a tree is badly infested, it is really

best to cut it down and burn it. Any young stock showing signs of

this scale should be fumigated in winter, before being planted, with

hydrocyanic acid gas. Smearing the stems with clay and lime or

clay and cow-dung is found to kill this scale.

Eeferences.

(1) Theobald, F. V. Eeport on tlie Orchard Fruit Plantations of Worcester-

shire. (Worcestershire Education Committee), p. 15 (1906).
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April 1st, 1907, pp. 72-74 (1907).

(3) Newstead, B. 'A Monograph of British Coccidse,' vol. I., p. 99 (1901).

PLUM AND APPLE LEAF HOPPERS.

During the summer and autumn of 190G a number of com-

munications from various parts of Britain were received concerning

the damage done and the annoyance caused by the so-called " leaf

hoppers." Most orchard trees are attacked, and to some extent

bush fruit.

The leaf hoppers in all cases reported and observed proved to

belong to three species of the Homopterous family Typhlociihidce,

namely, Typhloci/ha quercus, Fabricius, Chlorita flavcscens, Fabricius,

and C. virululu. Fallen.

Specimens of the two last were kindly examined for me by

Mr. Distant and I gather from his remarks that he is not satisfied

with their true specific distinction.

As no reference can be found to any of these insects in the

literature on Economic Entomology in this country, the following

notes on their life-history, the damage caused by them, and the

means of holding them in check, is given somewhat fully, particularly

as the damage they have done has in some cases been very great.

Some bad attacks were also recorded from Kent and Sussex in 1907.

In other parts of Europe, and in America, there are many instances

of damage caused to crops and fruit by both of the genera of Typhlo-

cyUdce that are mentioned here (3, 15, 21).

Several growers I have consulted have noticed the damage caused

by these leaf hoppers on i'ruit for many years.
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Edwards (6) does not appear to have been acquainted with the

economic literature of this subject, for lie states in Ids work on the

Hemiptera-Homoptera of the British Isles (p. 3) that "none of the

Honioptera-Cicadina can be said to l)e of any economic importance

in Britain ; certain species, as Fhikcnifs spitrn'irin, Chlorifa riridida,

Euptcryx auratiis, etc., sometimes swarm in gardens, and elm and

beech trees are generally tenanted by countless numbers of TjipUo-

c//hi(hr, but it does not appear they do any real harm in any stage."

The Tiiphloey'bido: are small leaf hoppers, which form a very

homogeneous group, and some, such as

the Tjiphlociilja qnercioi, are very gaily

coloured ; otliers, as the two Chlorita:,

are more uniform in appearance.

No less than twenty species of

Tijplilocijhi are known to occur in

Britain. One species is described from

plums (T. pruiii, Edw.), another from

nuts (T. avclluncc, Edw.). Neither of

these liave been so far observed by me
on fruit trees in any numbers, and in

many orchards and plantations visited

none could be found at all.

It is strange that one of the species

that has done so much harm to fruit

trees should be an oak feeder. At

least, it has been identified as such by

]Mr. Distant, and it certainly answers

the description of Tijplilofiiha qi'cn ./.s

given by Edwards, altliough his figure

does not quite agree with any specimen

I have. The series in the Douglas

and Scott collection in the Pjritish Museum, however, all agree with

those that have been sent me.

The damage done by these leaf hojipers is very marked, and has

been referred to by various writers abroad.

In the case of apple and plum the insects, by means of their

probing proboscides constantly being inserted into fresh tissue and

constantly sucking out the sap, produce on the leaves, first, minute

pale spots, which gradually increase until the leaves become more or

less entirely silvery green, or grey, or marbled. To such an extent

have I seen this effect that anyone would have thougiit, at a distance,

that the trees were suffering from Silver Leaf disease.

FIG. ioO.—DAJlSuN sruAv, siiowi:

DAMAGE BY LEAF HOPPERS.

Note pale silvery hue of leaves.
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The CMoritas and the Typhlocijlxt had all the same effect ou

apple and plum leaves.

On cobs and filberts the effect is not nearly so marked in this

respect, but when the young leaves are punctured the result is

equally striking, though very diverse—they become pierced with

irregular slit-like holes (Fig. 260). This is caused by the young

tissue being damaged and splitting on further growth. The mottling

[A. r. B. Rintmd.

KIi;. iGO.—MT I.KAF HAMAGED BY LFAP HOPPEKS.

and paleness f>f the Ibliage is the most marked feature of their attack,

however.

The result of this damage is that the leaves lose their vitality

and cease to exercise their proper functions, fall prematurely, and in

bad cases of attack the fruit withers and drops. The growth of the

trees is also checked.

The life-history of the Tijpliloculm and Chlorifa^ is slightly

different.
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The adult (Fig. 2(11) may

THE OAK AND FRUIT LEAF HOPPER.
{Typlilocyha quercus, Fabr. = TypMorylm Jiamriiigera, Amyot.)

Like all members of this family, the insect passes the winter in

either the adult or nymphal stages. Hibernation takes place in any
sheltered position. One may find them amongst fallen leaves at the

foot of hedgerows, in box hedges, amongst moss and lichens on trees,

and abnndantly amongst conifers. In spring they appear again, and

feed upon the young leaves. In June they are first noticed in

numbers
;
possibly between their exit from winter quarters and June

a generation appears. It is not until July that any marked

damage is done to the leaves of apple, plum and damson ; then all

stages of the insect can be found at once,

be told by its beautifully-marked an-

terior wings, with six bright orange and

vermilion spots, on a milky - white'

ground, and with a large dusky net-

work at the apex.

Their length varies from 3 to

3*9 mm. Both nymphs and adults

feed mainly on the underside of the

leaves, but by no means always.

They are not very active, and can

easily be taken at rest on a dull day.

When disturbed they take a leap from

the leaf, and then using their wings,

often fly a couple of feet or so away.

Egg-laying seems a laborious task. By means of a saw-like

structure the female cuts a slit into the under epidermis, and places

one or more eggs just beneath it. A very minute and faint oblong

spot marks where they have been laid.

The ova are very delicate, white, and oblong-oval in form, some-

what curved on one side, and blunt at each end. When nearly ready

to hatch they may be seen with a strong lens under the epidermis,

their position being plainly marked by the dark eye spots of the

embryos. Length 0*04 mm.
Eggs under observation were found to hatch in four days, but

how long they had been laid was not known. Slingerland(15) shows

that the American Grape Vine Leaf Hopper {Tjiplilocyoa wmes)

remains two w^eeks in the egg stage, and it is quite likely this is

about the period taken by Typh/ocyha quercus.
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The young emerge on the underside of the leaf, and grow rapidly.

There are four moults in the nymph stage. At first the young are

very pale, but gradually become yellowish as the wing buds develop.

The whole period of growth lasts from fiv^e to six weeks, the com-

plete life-cycle probably taking fifty days.

They may keep on breeding until the first week in October, but

in very small numbers after the middle of September.

Until they are mature these leaf hoppers are very sedentary, and

even when adult do not jump as do other members of their tribe.

The distribution of Typlilocyla qucrcm in Britain is probably very

wide. Edwards (6) gives the following localities :—Norwich and

Cotswold districts, Ireland (Haliday), Eenfrewshire (Young), Dalling-

ton Forest, Totteridge, Barnet (Butler), Cilanvilles Wootton (Dale).

During 1906 and 1907 specimens were received from or taken

in various places in Kent, Surrey, Sussex, Devonshire, Somersetshire,

Worcestershire, Herefordshire, Monmouthshire, Huntingdonshire and

north Wales.

Amyot (2) (Ann. Soc. Ent. France, II., se. Y., pp. 230-495)

describes this insect as T. Jiammigcra.

THE YELLOW LEAF HOPPERS.
{Cldorita flavcsccns* Fabr., and C. virldula, Fall.)

Two species of Chlorita occur in abundance, namely, C. flacesccns,

Fabricius, and C. viridida, Fallen. Of these two, the latter seemed
by far the most abundant, but both usually occurred together. The
differences lie mainly in the male genitalia, but, roughly, when fresh

they may be separated by the pale area on the anterior wings, the

so-called suprabrachial area being hyaline throughout in flavescens,

hyaline at the apex only in virldula.

These insects swarm in greater numbers than the Tijpldoeiilm in

most districts from which reports have been received.

One correspondent wrote from Southfleet on the 6th of August, 1906,

that his pickers had refused to work owing to the swarms of leaf

hoppers, which got into their eyes, ears, nose, and were drawn in at

every breath. They had appeared in this manner several years

* The following is the synonomy of this species : —Typhlocyba rosae,

H. Sch. (D. Ins., p. 124-1). Eupteryx flavescens, Marsh, Ent. Mo. Mag., III.,

p. 220-6. Typhlocyba flavescens, Flor. (Rh. L., II., p. 394-9). Cicadula
flavescens, Sahib. Not. Feim., XI., p. 161-3. Chlorita flavescens, Fab. Gli.

Insetti. No., p. 154, vol. IV.
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previously. The grower wrote later that he had watched for them,

and cleaned the trees with soft soap and quassia. They all fell to

the ground, and he thought they had been made an end of, but on

the following day they had revived, and were all up the trees again.

The effect of these Yellow Leaf Hoppers on plum and apple is

very similar to that of the Ti/pJiloci/ha, but in nuts they produced a

curious split and jagged appearance of the leaves (Fig. '2CA)).

In life-history they differ from the pretty Typhlocijlja. Like the

latter, liowever, they hibernate as adults and nymphs, and in very

much the same positions ; in fact, they are frequently found in com-

pany during the winter.

The earliest time they have been noticed on nuts is the 2nd of May,

•2C2.—YELLOW LEAF HcipPER (Chhrritct jiai:

(Greatly t-nlargc-.l.)

but doubtless they are about before then. Eggs are laid in June, and

another brood appears in August. Some eggs were brought me

as late as the 23rd of October, and I saw one or two still unhatched

on the 17th of November. A single individual was seen active early

in December, the weather having been particularly open. I believe

these Chloritcv have three, not two, broods. The eggs are laid by the

female on the undersides of the leaves, not under tlie epidermis, as

in the former genus. The egg is white, broadly spindle-shaped, with

prominent ribs running from pole to pole. Length 8 mm.

The ova hatch in August in about eleven days, and the nymphs

at once commence to feed (18).

The nymphs have been observed to moult five times, and reach

maturity in about five weeks, a few in thirty days (18). When first

hatched they are very pale, almost white, but darken as they grow.
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becoming pale yellowish-green. At each moult the insect fixes itself

firmly to the underside of the leaf by its claws and proboscis. Unlike

the nymphs of Ty-pMocyha , they are very active and run rapidly, but

do not jump like the adults.

The adult C. viridula is green, with pale marks.

C. Jtarcscens is more of a yellowish-green.

The distribution of C. flavescens in Britain is given by Edwards

as Norwich and Cotswold districts; Dublin (Carpenter); Hastings

(Butler) ; Glanvilles Wootton (Dale). One could add some hundreds

of localities. Suffice to

say that it has occurred

in such numbers as to

cause damage in several

localities in Kent, Sussex,

Herefordshire, Worcester-

shire and Huntingdon-

shire.

The allied species is

also recorded from the

Norwich and Cotswold dis-

tricts ; Pitlochry (Nor-

man); Ardara (Johnson)

;

Ireland (Haliday) ; Glan-

villes Wootton (Dale)
;

Hurst Green, Hastings,

Ewhurst and Chingford

(Butler). Specimens have

been received in all cases

from the same localities

as flavescens.

FIG. '263.—LEAF HOPPEIiS (C/ilortl^

[A. V. D. liintoul.

'•) ON APPLE LEAF.

They are both probably found througbout the whole country

Natural Enemies.

Quite a number of Chlorifcr and T)/phloe)/ha: are found to be

attacked by parasites.

Saunders (14) records a Strepsipteron, Eleuchus tenuicornis (of

Kirby) as a parasite of the allied Lilmrnia, and figures this parasitic

coleopteron emerging from the host.

The two most important natural enemies of the Typlilocyhida^

are the Proctotrupids, of the genus Aphelopvs, and Pipunculid larvte.

Quite a number of the ChloTitcr and Ty^Mocyha examined from all
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parts of Britain in 1906 showed the extraordinary parasitic Procto-

trupids of the genus Aphch^ms. The infected individual looks as

if its abdomen were bifurcated, for the "gall" produced by the

parasite equals or rivals in size the abdomen of the host.

These " galls," for they are nothing more or less than animal

galls, have been previously noticed by Giard (7) in France, and he

speaks of them as " Thj/lacia." These growths are formed by a

gradual dilatation of the skin. This sac is attached to the back of

the insect. In it lies the Ajihrloj^i's larva, and here it passes the

later stages of its development.

Frequently I have found these sacs break away and fall to the

earth ; the homopteron flies on un-

concerned, just as it seems to have

been by this additional load. Giard

states that the host may die. More

often this sac remains attached to the

host until the Proctotrupid larva es-

capes, and falls either to the ground

or on to the branches. It then pupates

in a coarse case very similar to that

formed by the Braconida'. Th&Aphdopvs

larva is long, and has a transverse row

of long stiff bristles on each segment.

The effect of these hymenopterous

parasites is very marked. Giard refers

to them as causing parasitic castration

{Castration parasitaire). They reduce

the size of the external genitals, fre-

quently to such an extent that only

vestiges remain, and at the same time

alter their form.

The other important group of parasites are the larva' of the

dipterous family of Pipunculidcr.

Several larva- were found in Clildritcc sent from Kent belonging to

a species of Atckmim. In France the species found by ( !iard working

with the Proctotrupids appears to be Atelcnurd .yi/nu'c, Meigen. The

effect of these larvw is also to produce parasitic castration. I do

not know if any changes take place in the female hoppers.* The

Atelenura larva lives within the body of the T3qihlocybida'. The

parasitised abdomen swells to such an extent that it passes well

beyond the wings, so that an invaded specimen can at once be told.

* Giard distinctly states so.

[F. Edenden.

IG. -204.—YELLOW LPIAF HOPPER
ATTACKEH BY A PlioCTOTlUPIH,

A, tlii/ktcia.
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When mature the parasite issues from the middle segments,

always dorsally, and falls to the ground and becomes a naked pupa

on the surface.

Atelcnura qmria is known usually as Clialarus f^purius {Chalarus,

Walker, 1834, Atelenura, Macquart, 1835).

It is also found in America (New Jersey and New Hampshire)

{vide Cat. N. Ameri. Dip., p. 342. J. W. Aldrich, 1905) (1).

Boheenaus also has found Pipuncula fuscipes, Fall., infesting

Oicadula viresccns, Eall. It is thus probable that Fijmnculidce

generally are parasitic on the homopterous Cicadulidw, and the

I'roctotrupians of the family Dryinido: and Aphelobidcv are parasitic

on Jassidcc and Typklocyhidcc respectively.*

PUEVENTIOX AXD TREATMENT.

The nymphs of these leaf hoppers may be destroyed by washing

with dilute paraffin emulsion, particularly when young.

Of the various strengths experimented with, the following formula

was the lowest found successful, and thus adopted :

—

Paraffin (White Rose) . . .3 galls.

Soft Soap (Cliiswick) . . .10 lbs.

Water 100 galls.

This, if sprayed with a fine nozzle, was found to have no effect,

nor were any of the other formuhe used until such a quantity of

paraffin was employed as to do more harm than the hoppers.

The success in destroying the nymphs lies in giving the trees a

good soaking. In America (15) they have found that 1 lb. of whale

oil soap to 10 gallons of water enough to kill the nymphs of the

allied TijpMoculja comes. With soft soap this was not sufficient.

In all cases two washings were found necessary, partly on account

of fresh hatchings. The second should be done two weeks after the

first.

The adult lioppers can also be destroyed by spraying ; they

must first be knocked off the trees by a plain, not strong, soft soap

wash, when they will be found, as Mr. Chambers describes, lying as

if dead on the ground ; they can then be further sprayed on the

ground with strong paraffin emulsion (25 per cent, paraffin). This

method, which is employed in America, was found to be completely

successful here.

* Perris found DrijiiiHs jJcdesfris, Dalm., on Afliysaiuts viaiitinuis, Perris

;

Mik found Gonatojnis jiilosus, Thonis, on Ddtoccpliahis xanilmncurus,

Fabricius.
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No wash will kill the adult hoppers on the leaves unless it is

so strong that the foliage is destroyed by it. The adults may be

caught in large numbers on tarred cloths, stretched on a light

wooden frame and held on each side of the trees, which are then

jarred so as to make the insects move from shelter and thus get

caught in the tar. This is a laborious undertaking, and is no more
beneficial than the washing treatment mentioned.
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THE RED SPIDER ON PLUMS.
{Tctfan/fcJiiis tela rills. Linn.)

Whitehead (1) describes an attack of Eed Spider on plums and

ilamsons which was specially prevalent in 188G.

The leaves became duller and duller in hue and many fell off,
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whilst the fruit became stunted and some of it dropped off. He
also describes the webbing and spherical eggs, some white, others a

semi-transparent golden hue.

Whether or not this was the true T. tela ri us I do not know, or

whether it was the Hop Eed Spider {T. /na/va:). I have never

seen any such attack, and the district where it took place is not

recorded.

The usual Red Spider found on plums is TcnuijMljns rjlaher, which

lie. //.

FIG. 265.—KED SPIDER

(Tetranychus telarius).

FIG. 260.—RED SPIDER EGG.

{T. telarius).

often occurs in swarms, but I have been unable to trace any damage

done by it. It winters in the egg stage as small globular red bodies,

often so thick together that the shoots look red. This species forms

no web.

Treatment.

Would be the same as for the Eed Spider on gooseberry, but they

hatch out much later.

Reference.

Whitehead, Sir C. lleport on Insects Injurious to Fruit Crops, p. 107 (1886).

THE PLUM LEAF GALL MITES.

{Erio]:)h lies phUwcoptcs, Nalepa, and U. jmdi, Nalepa.)

Two kinds of galls are often common on the leaves of Prunus.

They are produced by gall mites, formerly known as Fhytojitus

'pruai and P. attenmUvs, now under the names given above. The
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first-named is in the form of small pale wart-like blisters on the

upper surface of the leaves of plums, which are hollow beneath, the

colour above may sometimes be reddish and the galled areas may
become slightly hairy.

The second I have usually found on the damson and bidlace, and

also on the wild sloe ;
the galls are situated at the edges of the leaves,

which become swollen in attenuated patches.

Sometimes they occur in sufficient numbers to seriously harm

the foliage.

The minute mites are with difficulty found in the galls, owing

to their small size and transparent nature.

They leave the galls when tlie foliage ripens and enter the buds,

where they pass the winter just under the scales. Eeproduction

takes place in the galled areas. A considerable amount of the first

is seen in parts of the Midlands, and the latter is quite common in

Kent on damsons and buUace. The last-named I have found may

be checked by spraying in winter with lime, salt, caustic soda and

sulphur wash {vide appendix. Washes).

I have frequently noticed that when the plum or pear buds are

full of the hibernating Eriopkijidce that Tits and Sparrows are
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particularly fond of tlie buds, and I have known a plum tree cleared

of the pest in this way. Bullfinches, however, have no choice ; all

FIG. 268.—PLUM TREES DISBUDDED

[,s\ r. Pickering.

BULLFINCHES.

The buds often full of Plum Leaf Mites, l)ut it is only by chance
Bullfinches attack them.

buds are alike to them, and the result is often as seen in the photo-

graph (Fig. 268) sent me by Mr. Pickering.
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BEETLE MITES.

(Orihatida:.)

These mites (Fig. 269) take their popular name from their hard

shiny nature. Some are black, others red or brick-dust red.

One species, Orihata lapidaria, is very frequent on fruit trees,

especially plums and damsons.

They are frequently thought to be injurious, but no proper

evidence lias yet however been brought forward to prove this, and in

all cases investigated by the writer they were found not only not to

be injurious, but to be actively beneficial, for they feed on lichens

and fungus spores. They have been watched feeding upon the fruit

organs of the canker fungus (Nectria ditissima).

FIG. 269.—BEETLE JIITES OR OribaUdir.

A, adult Orihata lapidaria ; B, nymph ; C, stigmatlc organ ;

Ai and Bi, claws.

[From ' A Text Book of Agricultural Zoolngy.' Theobald.)

They cluster together in dense masses, hiding under moss, bark,

sacking, etc., and appear to hibernate in the adult condition.

The species T liave taken to be(l) Orihata orhicularis, Koch, is

apparently the species named liere, so I am informed by Mr. Cecil

Warburton.

The mites recorded by me from chestnuts and fruit in Sussex

were referred to Alliert IMichael and he identified them as 0.

orhicv.Iari,s('2), so that we appear to have at least two species on

fruit.

In 1904 they were very abundant in parts of Kent.

Mr. Howard Chapman wrote that at Dartford he found " more

on plums than on pears and apples. On plums ( A^ictorias
^

and

Orleans), after taking the grease bands oft; there are noticed quite a
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ring 2 or 3 inches wide of these creatures underneath the paper,

so it appears the band is a great harbour for them." In the same

year a nurseryman, writing from Woking, stated " that plums and

young standard apples are covered with the insects." Informa-

tion sent that they were not injurious brought the following reply :

" I have very carefully watched them on the trees, and I believe

your statement to be quite correct as to their being, if anything,

beneficial; they were feeding on the green growth of the trees, and

were only found where there was any to feed upon."

The red ova of these mites were also received from Eoss, on apple,

pear and plum in the same year, where Mr. Getting informed me
they were appearing in great numbers.

The globular brick-dust shiny red

eggs are deposited in masses side by

side, often giving the trees a rusty-

red appearance. The date of hatching

sent from Hereford on the 20th of

March. In the same year they had

all hatched in Kent early in the

month (3 ).

They still furtlier increased in Kent
in 190G (4), when they occurred in

countless numbers in very many
orchards. They were noticed at

Marden occurring in masses under

the bark of apple trees in November,

also in many localities around Maidstone and in Thanet, and also

near Malvern.

Ormerod (5) refers to 0. lapidaria as occurring in vast numbers
on the stems of X?//c•?>o/v^s'-iufested trees, and suggested that they

might be preying upon the " Ambrosia " fungus of the beetles, and

thus would be acting beneficially.

Speaking generally, we may say that these acari are beneficial.

-LARVAL BEETLE MITES

(Oi-ibatkhr).

(Enlarged.)
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LIST OF INSECTS INJUIIIOUS TO PINEAPPLE.

HEMIPTEEA.

White Scale {Diaspis hromelUf. Kerner). Foliage and Fruit, p. 407.

Brown Scale [Asjndiohis bromelicn. Newstead).

Mealy Bugs (Dactylopius citri and D. longispinus). Foliage and

Fruit, p. 483.

The only pests I know of on hothouse pines are the four Coccids

nieutioued above. Peference is made in some gardening works to

the Brown Scale, which I take to be A. hromclirr.

THE WHITE PINEAPPLE SCALE.
(Diaspis hroinelicv. Kerner.)

This is a well-known pineapple pest and is quite frequent on

imported fruit. It is well established in this country, and has been

since 1841, when Curtis first called attention to it in the Gardeners'

Chronicle, Most growers of hothouse pines are, or have been

acquainted with it, and it is referred to in all books on fruit culture

as the White Scale. This insect occurs all over the plant, often

thickly encrusting the fruit, especially getting into the deep sutures

and often deep in the perianth. When on the leaves the scales are

often almost hidden under a scurfy epidermal layer. The female

scale is circular and flat and semi-transparent ; some almost pure

white ; the " spot," or exuvia', dusky yellowish-brown. Diameter

often nearly } inch. The female under the scale is pale yellow.

The male scale is common ; it is only ^^ i"^^^ ^^^S^ elongated, with

woolly fibres and with brown exuvia- in front. The winged male

is orange yellow.

This insect is found all over Europe in hothouses, also in America

and Mexico, and I received some a few years ago from Jamaica,*

where it was doing much damage.

Besides occurring on pineapples, it is recorded on liibiscus,

canna, billbergia, olea and ivy.

The scales are not only disfiguring to tlie pineapples but cause

the fruit to rot. Their partial burrowing under the skin makes them

somewhat diflicult to destroy.

* First Keport on Economic Zoology (British Museum N.H.), p. 135 (1903).
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TliEATMEXT rOl! WlIITE ScALE.

Three things seem to be done by growers in this country :

—

(1) Spraying or dipi)ing iu warm water ; never over 130" F., best

at 115° F.

(2) Treating with paraffin emulsion.

FIG. 273.— ]'INEA1>PLE SCALES.

1. Diaspis bromeliie d (X 35 ; -j, adult female ;x 35); 3, puparinm of adult

female iX 29) ; i, AspidMns hrome/i.-v, puparium of adult female (X 25) ;

5, pupaiium of male, ( x M).

(After yeivfifead.)

(3) Placing the affected plants, head downwards, over a bed of

fermenting horse dung in a closed frame for an hour, and then taking

the plants out and wasliing in ])hain water.
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INSECTS INJUPJOUS TO THE QUINCE.

LEPIDOPTEKA.

Large TortoiseshellButtkrfly {Vanessa pohjchloi-os. Linn.). Foliage,

p. 186.

Winter Moth {Cheimatobia hrwmata. Linn.). Foliage, p. 50.

Mottled Umber Moth {Hijhcrnia defoliaria. Clerck.). Foliage,

p. 58.

Gold Tail Moth (Porthesia similis. Fues.). Foliage, p. 27.

Codling Moth {Car]}ocapsa pomonella. Linn.). Fruit, p. 69.

COLEOPTERA.

Bark Beetle {Scohjtus rugnlosus. Ratz.). Bark and wood, p. 111.

Blossom Beetles {MeUgetlies spp.). Blossoms, p. 115.

HYMENOPTERA.
Pear and Cherry Slugworm {Eriocampa Umacina. Cam3ron). Foliage,

p. 334.

Note.—The above have beeu particularly inentioued on the Quince.

Probably all the Apple pests attack it, and some of the enemies of

the I'ear.
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INSECTS INJUKIOUS TO THE RASPJiEKRY.

LEPIDOPTERA.

The Grizzled Skipper Butterfly (Sijrirlitluis unilni-. Linn.).

Foliage, p. 420.

The Gardex Swift IMoth {Hcpialiis hquiUnus. Linn.). Rootage,

p. 446.

The Dot Moth (Mamestva jiersica riti' . Linn.). Foliage, p. 264.

The Buff Arches (Thyatira ilo-asa. Linn.). Foliage, p. 419.

The Peach Blossom Moth (Thijatira hatis. Linn.). Foliage, p. 419.

Fan Foot Moth (Zandognatha farsipennalis. Tr.). Foliage, p. 420.

Mrlanthia alhicillata. Linn. Foliage, p. 420.

The Raspberry Moth {Laiiipronia nihicUa. Bjerk.). Slioots. p. 416.

COLEOPTERA.

The Raspberry Weevil {Otiorliipiclius 'picipcs. Fab.). Foliage and
Shoots, p. 425.

Red-Legged Weevil (OtiorJn/uchiis foiebricosns. Herbst.). Foliage

and Shoots, p. 428.

Strawberry and Vine Weevil {ONorJu/)ich/is ^idcattis. Fab.). Foliage

and Shoots, p, 460.

Black Anthonomus {Antlionomu^ ruhi. Herbst.). Blossoms, p. 461.

Rose or Green Chafer {Cetonid aiirata. Linn.). Roots and Foliage,

p. 429.

Cock Chafer [MeloJoidha vulgaris. Fab.). Roots and Foliage, p. 431.

Summer Chafer [BJiizofrngiis solstitialis. Fab.). Roots and Foliage,

p. 433.

Raspberry Beetle {Bi/tur/(s ttviicntosus. Fab.). Blossoms and Fruit,

p. 420.

Ground Beetle [Harpahis ruficornis. Fab.). Roots and Suckers,

p. 45.5.

HYMENOPTERA.
Raspberry Emphytus {Evij^hi/tKs cinctus. Linn.). Snags, etc., p. 434.

Several others occur (vide p. 438).

DIPTERA.

Cane Gall Fly (Lasioptera ruhi. Schrank). Canes, p. 439.

HEMIPTERA.

The Raspberry Aphis {Svphouopliora ruhi. Kalt.). Foliage, p. 440.

The Allied Raspberry Aphis {S. chcUdonii. Kalt.). Foliage, p. 441.
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THE RASPBERRY MOTH.
{Lampronia rahicJIa. ])jerk.)

The larva? of this small moth frequently cause much havoc in

raspberry" plantations, being most destructive to the canes. Many
gardens and plantations are said to be quite free from this pest, but

frequently a few may be found if careful search is made, and these

may, under favourable conditions, increase rapidly so that in a year

or two a plantation may be seriously threatened. Many patches of

raspberries are annually attacked, and in some years the crop has

been entirely lost.

The small caterpillars of this moth are usually called the Easp-

berry Stem-bud Caterpillar or lied Easpberry (irul). These larvae

feed on the pith inside the terminal shoots, which

flag and then die away ; it will also be noticed that

^l^nr the base of the buds has been eaten away to such
^^- an extent that neither foliage nor blossom appears,

the shoots dying gradually. In most cases a dis-

tinct hole may be seen at the bases of the buds.

So far as I know all varieties of raspberries are

attacked, and they have been found on the native

blackberry ; very probably therefore they will attack

the cultivated blackberry and loganberry. This

f^'" ''•''• raspberry pest occurs in Kent, Worcestershire,
FIG. 274.—RASPBERRY Gloucestcrshire, Warwickshire, Cambrido'eshire and

MOTHS.
_ /

' O

(Natural Size.)
Buckinghamshire. I have also seen it in Surrey.

There are no records of its damage in Herefoi-d-

shire, but probably it exists there in small numbers.

The first and best account of this moth was given by Professor

Westwood (1). To this nothing of importance has since been added,

except by Dr. Chapman (2).

Synonymous names for this species are :

—

Tinea corticdla,

Linnaeus; Tinea ruhieUa, Bjerkander ; Alueitet varie.Jla, Fabricius
;

uihieifa jini/iiiiiiMctdkt, Duponchel ; A. fischcrclla, Sodoffsky ; Gly-

plhipteriix. iiarieUec, Stainton.

Life-History and Habits.

The Easpberry Moth is \ inch long, the wing expanse less

than ^ inch ; some specimens are very small. The general colour

is brown, the front wings have yellow spots, of which two on

the inner border are the largest, these meet with those of the
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other wing, when the wings are folded and form two prominent
yellow areas ; on the costal border are three smaller, yet prominent
spots, there are two or three still smaller basal ones ; at the apical

border is a row of four small yellow specks and now and then a

smaller yellow spot or two are found towards the middle of the wing
area ; the hind wings are paler brown and uniform and the fringes

pale ; when quite fresh the wings have a satiny sheen over them.

The head is yellowish ; antenna brown. Legs brownish and the

body brown. They fly both by day and by night and may be found

hovering round the canes from the end of ]\Iay into the month of

June. They may often be seen

settled upon the flowers where they

deposit their eggs. Exactly how
many ova each female deposits is

not known, but pregnant females

have been observed with eighty to

ninety in them.

The egg stage lasts from five to

seven days as a rule, but may in

some instances be less.

The larva? at once enter the

M'liite core of the " berry " or re-

ceptacle, here they remain for some

time, taking very little nourish-

ment, for no damage is done in

this stage, the fruit not being in

the least affected ; a small passage

marked by a dark line may some-

times be noticed, which neverthe-

less does not stop the develop-

ment of the collection of fruitlets

around the core. Before the fruit

caterpillars leave the receptacles and

ground. It is also said that they

by means of silken threads.

275.—NOKMAL AND DAMAGED (A)

SHOOTS OF KASl'BERRY.

is ripe the small pallid

either fall or crawl to the

lower themselves to the earth

These small larvae then crawl about

until they find some convenient slielter in which they spin a small

flat cocoon, composed of dull white or grey silk. These cocoons

vary from jL to -^.j inch in diameter. The usual position of

these cocoons is either under the rough rind of the canes or in

cracks and crevices of the stalks ; they also occur under stones

or pieces of wood lying about in the plantations. Under the pro-

tection of the cocoons and outside shelter the larva' remain all the

2 E
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winter, and in spring they resuscitate and crawl forth into the open.

They then commence a fresh stage of life, entering the buds at their

base and feeding upon them. In most years they leave the cocoons,

and commence crawling about towards the end of March, and by the

beginning of April many have commenced their ravages of the

developing buds. Dr. Chapman (2), who worked out the life-history

of this pest, states that in 1892 the caterpillars were found in the

buds on the 10th of April. In 1899 I noticed them at work a week

earlier in Kent.

The larva becomes pink, and as it grows it assumes a distinct

red colour. The head is dark and shiny, quite black in some

specimens, deep shiny brown in others ; the first segment lias a black

or deep brown thoracic shield divided into two parts by a pale median

line ; the anal segment also often appears darkened ; the six true

(jointed) legs are deep, shiny brown, the four pairs of prolegs pink,

and also the anal pair.

When mature the caterpillar reaches | inch in length. It feeds

not only on the buds, but as they open it tunnels up the pith, and so

causes the shoots to flag. Many buds scarcely develop, others do so

a little and die, yet others grow out well and only flag later. In

any case the attacked buds and shoots, both leaf and blossom, perish

sooner or later.

As soon as the caterpillar is mature, it scoops out a cavity, either

in the pith of the cane just below the base of the bud or shoot, or in

the shoot itself where it springs from the cane.

The pupa is ^ inch long, reddish-yellow in colour, with pale pink

abdomen and pale wing cases ; on the back of the anal segment is a

spine ; the apex tapers to a fine point. The pupa lies close to the

surface, and when the moth is ready to emerge I have always found

that the pupa pushes its way out of the nest through a small hole,

the shell then ruptures and the moth crawls out and rests for a few

hours whilst its wings unfold and harden. The pupal stage lasts

from nineteen to twenty-three days as a rule, but during the summer
of 1903 some did not emerge for four weeks. The caterpillars may
leave the shoots prior to pupation and spin a delicate cocoon between

the dry leaves of the shoots they have destroyed.

Peeventiox and Treatment.

The abolition of stakes in raspberry plantations is very essential

where this pest is present. The old stakes should be burned in the

winter, and then numbers of the hibernatino- ]arva3 will be killed.
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After a bad attack the canes should be cut lit^^ht back and Ijurned,

and thus many more are destroyed.

There still remain those that hibernate in the ground and under

rubbish, these may anyhow be lessened by deeply forking the

ground round the canes, or prong-hoeing it, and then spreading soot,

lime and ashes around the base of the canes in spring and hoeing it in.

Those that hibernate in the crown of the stock, and near it and

under rubbish, may also be destroyed as mentioned by Dr. Chapman,

namely, by raking away the surface and tlien earthing the stock up

again. This would do very well on a small scale, but would be a

troublesome procedure in large plantations.

It has also been suggested that where a few canes only are

allowed to remain, that these should be smeared with soft soap

with a brush upon the lower part of each cane in March, so as to

catch the larvie in their ascent. If this were done, it should be

applied some way up the canes, so as to catch those that have

hibernated under the rind. To be of any use, the mixture should be

smeared on early in March and renewed in two weeks. Mr. Martin

of the Toddington Fruit Plantations has found smearing an excellent

preventive. There is no reason why arsenical spraying should not

be helpful in this attack. Two good sprayings with arsenate of lead,

one as soon as the larvte are likely to be appearing, and another about

a week after the first, would probably poison the caterpillars on

eating their way into the buds. Arsenate of lead will remain on the

plant some time.
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Other Lepidoptera Feedixg ox the Easpp.errv.

None of the moths in this list have ever been known to do any

harm, but now and again the larvas are sent in because of their

devouring a small quantity of the foliage.

The Buff Arches {Thijatira derasa) ; normal food bramble. Larva

dark brown, with a wliite spot on each side of the fifth, sixth and

seventh segments ; occurs in September ; the moth in June and July.

The Peach Blossom Moth {TItyatira Utis) occurs on blackberry.
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raspberry and peach. The larva is found in September on the leaves.

It is reddish-grey mottled with brown, \Yith a prominence on the

back of the third segment, and a smaller one on the sixth to tenth

segments. The moth occurs in June and July.

The Dot Moth {Mamestra persicao-icc) frequently may be found

on the lower leaves in caterpillar stage from July to October.

The Fan Foot Moth {Zandognatha tarsipennaUs). The chief food

plant of the caterpillar is the raspberry, upon which it frequently

occurs in small numbers. The larva is dull grey, with black tri-

angular-shaped marks along the back, and the hind segment has four

white spots. It is found in September and October, and mostly feeds

amongst dried leaves. The pupa is formed in a cocoon amongst

leaves on the canes. The moth lias the fore wings brown with three

dark transverse lines, the basal one curved, the second waved and

broken, the third nearly straight, and there is also a small crescent-

shaped spot between lines one and two ; the hind wings are paler

basally and dusky towards the margin. Length of expanded wings

about 1 inch. Found in June and July.

Melantliia alhicillata in its larval stage feeds on raspberry and

bramble ; it is green, with triangular-shaped spots on the back of the

fourth to tenth segments and white lateral lines
; it is found in the

autumn and does no harm at all.

Occasionally the larva of the Grizzled Skipper Butterfly {Si/rich-

thus mcdvce, Linn.) occurs on the raspberry; it is green or brown,

with dark dorsal line, two white lines on tlie back, and one on each

side. It is found in April and May, but never occurs in sufficient

numbers to do any harm.

THE RASPBERRY BEETLE.

(B/jftfrus fomeiifo.si'.s. Fabr.

)

There is no insect enemy so serious to raspberries as the Easp-
berry Beetle {Byturm tomentosus). It has, as one might innigine,

attacked loganberries also, and to such a serious extent as to threaten

their cultivation. As many as six larvae have been found in one
loganberry. It has been known for a great many years, not only to

gardeners and fruit-growers, but also to the general public on account
of the larva—the so-called Piaspberry Maggot—being so often found
in the fruit at talJe, especially when the fruit is picked on the strig.

Gardeners know it by the popular name of the " Easpberry Bug."
Kirby and Spence, in 1827, wrote of this beetle, that " the foot
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stalks of the blossoms are occasionally eaten throuo-h by a minute
animal {Byturus tomentosuf;), which I once saw prove fatal to a whole

crop, and of which the larva feeds upon the fruit itself"

It is by no means infrequent for the greater part of the crop to

become infested and much ruined for market purposes. Some years

no crop appears at all, owing to the beetles destroying the blossoms.

This beetle is one of the most regular pests in this fruit, occurring

year after year unless remedies are adopted, and unfortunately it lias

a very wide distribution in Great Britain. It occurs practically all

over England, irrespective of soil. It has been particularly abundant

on the loams and loamy clays of the London clay in Kent, and

I have seen it carrying ruin Ijefore it on chalk, red sandstone.

FIG. -^lU.—WOKKI.NG OF TH

larva entering frnit ; B. cort

lETLE (ISiitnrns tuiiH'iitoxus).

C, hole made by larva ; alsn I).

gault, and brick-earth. It has been inquired about by fruit-growers

and gardeners in Cambridgeshire, AVorcestershire, Herefordshire,

Gloucestershire, Bedfordshire, Surrey, Hampshire, and I have seen it

working in Yorkshire and Huntingdonshire to a serious extent. It

occurs abundantly in parts of Scotland, and I have already recorded

it in raspberries in north Wales (1).

In Europe it is recorded as destructive in France and Germany.

The beetles and larvte are found also on the cultivated and
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[JJunicc Kiilijht.

-THE RASPBEEKY BEETLE {Bi/turuS

tmnentosus).

wild blackberry. In the mature stage it may be found feeding

upon apple, pear and hawthorn blossoms.

The damage done by these

pests is twofold : first, the

beetles nip off the blossoms

;

and, secondly, the larva;- eat

into and destroy the fruit, or

if they do not destroy it, they

too often render it unfit for

table. Infested fruit, even if

it appears sound, soon decays,

and a few in a sieve or barrel

will wet those surrounding

them and soon form a moist

squashy mass.

Life-History and Habits.

The beetle is } inch long,

and when young is covered

with a dense golden-brown

pubescence, which later becomes of a dull greyish appearance;

the underlying colour is dark brown, and the beetle is that

colour when old and the pubescence has been rubbed off. The

legs are reddish-brown, sometimes with a yellowish hue ; the

antennte are yellowish-brown to buff; beneath the elytra are folded

two ample wings. They are very active insects, flying from flower

to flower with great rapidity in bright weather, but soon become
sluggish when it is dull and damj). The earliest date I have of their

appearance in numbers is the 2nd of May, when hundreds were seen

flying about amongst the raspberry canes at

Cambridge in 1890. The majority seem to occur

in the first week in June in Kent, and may be

found until the end of the month in small

numbers, but I have found them at work in the

iniddle of May eating the blossoms, and a few

quite early in the month. As soon as tlie

blossoms open the beetles feed on them, and,

moreover, they bite off the blossoms and buds

just below their base. Whitehead (2) says that

they also feed upon the shoots.

When the blossoms commence to open the beetles begin to lay

their eggs in them. As a rule a single egg only in each blossom, but

. 278.—RASPBERRY
BEETLE.

(Xatural size.)
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several beetles seemingly attack one blossom, for I have frequently

found three larva? in a single I'ruitlet. The larva- burrow into the

receptacle first of all, and as they grow they may attack the de-

veloping frnitlets that go to form the berry and so cause deformed

raspberries. Sometimes one side of the berry is damaged antl

aborted, at others the entire fruit is stopped from developing. When
the fruit is ripening and they attack it, and they have tunnelled the

receptacle, the whole fruit shrivels up and falls. The larva is dull

and yellowish, now and again almost white, or grey, with brown

markings in the middle of all the segments ; the head is brown and

flattened and the jaws comparatively strong ; on the iirst three seg-

ments are three pairs of jointed legs, and on the anal segment is a

more or less pronounced rudimentary leg and two pointed curved

spines ; the rudimen-

tary proleg is in the

form of a cylindrical

process on the under-

side. When full grown

they reach I inch. On
reaching maturity

they leave the fruit

and crawl about for a

little while previous

to pupating. They

mainly live in tunnels

in the receptacle, and

feed upon the fruit

from the inside where

it comes in contact

with the receptacle. It is not at all unusual to see them crawl from

one fruit to another, and enter the sound fruit at its base and then

the receptacle, into which they at once burrow. Fruit attacked first

by the maggots has the hole of the tunnel small at the top and large

below ; when mature maggots enter the fruit, tliey seem to crawl up

between the receptacle and the fruit, and enter l)y a large hole which

they form at the summit of the receptacle. The larva' pupate in

three places, namely, in the soil around the stocks, in crevices in the

stakes, and under the rough rind on the canes. The pupit? remain all

the winter and give rise to the beetles in the following spring in time

to attack the blossoms.

Invasion of a plantation may also come in another way, namely,

from the progeny derived from those tliat feed on the wikl blackberries.

279.—THE liASI'BER

If. |-. Theobald.

BEETLE (Biifi-d-Kf! toiiientosus).

B, larva (a) entering receptaclelarva (greatly enlarged)

0, damaged fruit, hide {b) caused by
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Prevention and Eemedies.

It is most essential that all canes cut back or pruned in autumn

should be burned, for undoubtedly some of the insects pass the winter

under the rind, as well as other pests. As far as possible brambles

should be cleaned away from hedges surrounding raspberry planta-

tions, for infestation can clearly originate from that source. This, of

course, is not always possible, but if it can be done such a step would

be advisable.

It is well, after an attack of the " Easpberry Bug," to carefully

hoe soot and lime into the ground near the stock ;
many of the pupas

are disturbed and their cases are broken, and when this occurs the

soot and lime may affect them when in actual contact. Paraffin and

ashes hoed in during spring have also been found beneficial. A
plantation may be cleared to an appreciable extent by collecting the

beetles in May nnd June, by jarring them off on to tarred sacks or

boards held on each side of the canes. This should, of course, be

done on a dull, warm day, when the insects are not so active.

In an experiment conducted in 1903 I found that spraying with

arsenate of lead killed great numbers of the beetles whilst they were

busy biting the buds and blossom heads. This method of checking

this serious pest may be worth growers' further attention. Still

better results were obtained in 1908 with the formula recommended
by Mr. Spencer Pickering and also with Swift's Arsenate of Lead
Paste. On the other hand, on two occasions I have known this to

fail, so that growers must not place any definite reliance on it, but

merely experiment further for themselves.

It has been suggested that vaporite would destroy those in the

ground. Even if this proves to be of any value it must not be used
on loganberries, for Mr. Geoffrey Hooper of Pershore tells me it is

absolutely fatal to the " tips."

Eeferences.
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THE RASPBERRY WEEVIL.
(Ofior//>/ncJu's picipcs. Curds.

)

Three weevils of tlie geuns Ofiorhijnchm are enemies of the

raspberry grower. This genus of beetles is peculiar in that the

species have no wings, and thus are more in our power than most
coleoptera. Other features of interest in their economy are that

they are mainly nocturnal feeders, and that they all have the habit

of feigning death like many other weevils and fall from the trees

or plants, upon which they are feeding, at the least shock. All

these habits are points we must remember when dealing with the

eradication of these very harmful beetles.

They are not only destructive in the adult condition, but the

footless larvffi are very harmful to the roots of plants. By far the

most important species attacking raspberries is the Easpberry

Weevil (0. pici'pcs). Various fruit bushes are attacked, and all

manner of other plants besides the raspberry. It has occuri'ed

damaging hops (1), root crops and pot plants at various times. As
a raspberry pest it has been known for many years. Curtis (1836)

speaks of its damage to this plant and calls it the " Pitchy-Legged

Weevil"; it is also known as the " Mght-Feeding Weevil," a name
which we may equally well apply to the other two species mentioned

here {0. tenehricosus and 0. sulcafas).

The most serious damage done by it has been in Cornwall where,

in 1878 (2), many hundred pounds worth of loss took place in the

fruit gardens of Madron and Gulval alone. Kent is frequently

visited by this pest, especially upon light soil (3). It also often

occurs in destructive hordes in Worcestershire, Gloucestershire, and

most fruit-growing districts (4). Light, shattery soil seems especially

favourable to it, but I have known of many attacks on clay land

and on chalk. One important thing has frequently been noticed,

namely, that if it occurs in numbers one year it is sure to do so

the next, and unless steps are taken may continue from year to year.

The damage it does is very varied, by far the worst form of attack

is when the beetles eat the fruit blossoms and embryonic fruit buds.

At other times they gnaw the rind of the tender shoots, and even

nip them right through and eat off the bark of the canes low down.

Beetles also eat holes in the leaves, and sometimes completely strip

the upper foliage. The early stages of damage to foliage are usually

noticed by the leaves being eaten away in small holes. They

puncture the tender shoots with their snout, and the punctures let

the sap run out for some time ; the result is the canes are ruined.
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LiFE-HlSTOEY.

The l)eetle is oblong, pitchy, clothed with light brown and ashy

pubescence, closely covered with brown and pale yellowish-lirown

scales, which give the elytra a tessellated appearence, with punctate

lines or strias, the punctures with scales on each which make them

seem ocellated, the rostrum short and spatidate, the thorax granulated

(very coarsely in the centre); the legs are red or reddish-brown

with black tarsi. There are no wings. In length it varies from \
to i inch.

It appears in May and soon commences its work upon the canes.

It remains hidden under clods of earth and under the bottom leaves

during the day and only crawls over the plants at night. The habit

of falling to the ground at the least jar, noise or light, of a night,

OtiiH-hnnchua tenebricosii

[F. Eihiidei

TKKE IITIOKHYXCHJ.

; 2, 0. siikatiis ; 3, 0. picipes.

is very marked in this species. When the earth is moved during

the daytime they roll on to their backs, and owing to the venter

being dull earthy coloured it is then extremely difficult to see them,

as they remain quite motionless until they think the danger is

passed.

At the end of summer the Ijeetles lay their eggs on the ground,

and in a week or ten days the larvte hatch out and commence to

feed upon the roots of various plants. The grubs are white to dull

creamy-yellow, quite footless, curved and with a much wrinkled

skin which is slightly hairy, the head is distinct and brown. They

remain feeding on roots all the winter and in spring turn to pallid

•pupffi in the soil, from which the adults emerge in May, The larva

is rather fat and about ^ inch long. They feed on a variety of plants,

not only raspberry and other bush fruit, but various pot plants,

hops and innumerable weeds form their bill of fare.
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i^Tatural Enemies.

There are very few natural enemies of this and the two following

weevils. Bat this species is preyed upon by certain hymenoptera

of the genus Cerceris, black and yellow wasp-like insects. These

enemies provision their nests with enormous quantities of this and

other weevils for food for their progeny. These false wasps make
their nests in the sand banks and pits, loam banks, and gravel pits.

Previous to placing the weevils in the nests they sting them and

so partly paralyse them, thus keeping them alive, yet inactive, until

their larva? are hatched and ready to commence to feed.

Moles are also very fond of the maggots and destroy numbers

of them in raspberry and strawberry beds.

Several birds also devour them, such as the Tits {rarida:), Fly-

catchers (Muscicapida), and some Warblers {Sijlvina:).

Prevention and PiEmedies.

All weeds and rubbish should be kept away from raspberry

plantations. After an attack the stoclcs should be dressed with some

quicklime or soot in autumn and well hoed in ; another dressing

should follow in March, preferably in dry weather, and prong-hoed

in round the plants. The beetle may soon be cleared from planta-

tions by jarring the canes over tarred boards held on each side of

the canes at night. In doing this one must proceed carefully and

not turn the light on to the canes in front, as the least flash of a

lantern causes them to fall to the ground, before the men or boys

have the tarred boards ready to catch them.

After the gardens have been so treated it is wise to go over

them in daytime and prong-hoe round each cane, and at once

spread around the cane ash and carbolic. A pint of carbolic to a

bushel of ash is usually sufficient. The same will also affect to some

extent the larvte, but by far the best remedy for the larvie is the

application of bisulphide of carbon, at the rate of ^ ounce to each

plant. This should be put in the ground, away from actual contact

with any roots, and then close over with earth or clay. It must

be used, however, in dry soil, and is best applied in as many small

injections as possible, as can easily be done with a 'N ermorel

Injector (p. 152).

One part of naphthalene to ten of fine ash may also be raked into

the soil as a means of checking such ground insects.

Ptccent work has shown that these weevils may be killed by

spraying with arsenate of lead.
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THE RED-LEGGED WEEVIL.
{Otiorhyncliux tcjiehricosus. Herbst.)

This large and conspicuous beetle (Fig. l^SO-1) is found on all fruit

trees, and has been reported on raspberries and plums as very injurious

(7). It suddenly appears in large numbers. Besides fruit trees

it occurs in moss at the roots of grass, according to Canon Fowler

(6), who also states that it may often be taken by beating whitethorn

hedges. Not only the adults but the larvie also do damage to the

raspberry, feeding upon the roots in the stock (7). I have no

record of the beetles attacking raspberry outside the county of

Kent. In 1899 I found it in numbers amongst the raspberries

on Wye College farm, and in a private garden in the neighbourhood,

having spread in the latter to the raspberries from some neigh-

bouring plum trees which had been quite defoliated by the beetles.

Another year, 1901, I found them attacking the buds early in the

year and even biting the shoots and completely destroying the

tender leaves. It thus appears that it may at any time attack

raspberries as well as plums, peaches, nectarines and apricots.

They may frequently be fovmd sheltering at the foot of wooden

posts amongst grass and rough herbage. I have also beaten them

in numbers from beech trees which they were defoliating near Wye
in 1905, and also from hawthorn in the same year. It occurs all

over Britain.

LiFE-HlSTOllY.

The beetle is h inch long In colour it is black and shiny,

thorax narrow, rounded, and slightly dilated at the sides ; tlie short

blunt rostrum has a ridge in the middle, the long, slender, elbowed

antennffi are black ; the ovate elytra are pointed at the apex, and

have in fresh s})ecimens patches of dull ashy pubescence and

punctured stride, most easily seen in worn or old specimens, the

spaces between are shagreened ; the legs are dull reddish, and long;

the femora not toothed. The male is narrower than the female,

with the anal segment of the abdomen strongly striated. The female

has the anal segment of the abdomen punctured, but rather ol:)Scurely.

The beetles appear in May and June and feed upon the young shoots,

buds, and later the leaves of the raspberries. Like the preceding

species they are nocturnal, hiding away during the day under clods

of earth around the stocks and even under the leaves low down
amongst the canes.

They deposit their eggs in the ground in the summer and the
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white larvpe, very similar to those of the preceding species only

slightly larger, feed during the winter on the tender rootlets of the

canes, as well as upon weeds, and other bush and ground fruit. The
pupa lies in a case of earth close to the surface of the ground.

The same methods of prevention and treatment apply for this

weevil as for the preceding species.
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THE ROSE OR GREEN CHAFER.
(Crfonia (Aiirofa. Curtis.)

A^ery frequently we find this common pest attacking and devouring

the leaves and blossom of the raspberry and strawberry amongst its

host of other food plants. Several cases have been reported of its

larvee killing tlie canes by devouring the roots of both fruits as well

as those of many other plants.

It is not as common as the Cock Chafer, but nevertheless often

does much damage. Whitehead ( 1 ) records it attacking raspberries,

"into whose roots it had made great inroads, causing the plants to

flag." On two occasions the larvie have been sent me from the south

of England working in a similar way, and I have personally noticed

the beetles feeding on the blossom and leaves in Huntingdonshire

and in Kent, and doing far more harm tlian the Cock Chafers, being

very ravenous feeders in bright sunny weather.

This beetle is well known to rose-growers, and its larvae also do

harm in vine borders. It has been recorded attacking and stripping

the leaves of currants and beans (2). Blossoms such as pear, apple,

privet and turnip are also damaged (1). The larva3 are very powerful

and resemble those of the chafers ; their mandibles are so strong that

they can cut through the thick stems of strawberries and eat away

large patches in the roots of vines, apples, damsons and plums. In

the case of raspberry attack they cause the whole plant to wilt and

the fruit soon falls off.
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LiFE-HlSTOEY AND HaBITS.

This beetle is frequently called the Eose Beetle and belongs to

the same section as the Chafers, namely, the Lamellicornia and to

the genus Cetonia. It is of a brilliant metallic green colour with

golden sheen in sunlight, with more or less distinct white spots on

the elytra; the metallic green legs have tibial spines, which are

very pronounced and augmented by others on the front legs. The

antennas are provided witli three fan-like lamella at the apex. The

wings are very powerful, so that the beetles are capable of Hying

some distance and with considerable force. They appear first of all

in May, sometimes as early as the first week in the month. Flight

only takes place in w^arm bright weather when they may be seen

flying from blossom to blossom. The beetles then feed ravenously,

and go on feeding until the end of June or the

middle of July. I liave seen some as late as

the end of August, but only stragglers. The

( j^ eggs are laid in the earth from the last week

jfi^^^ of June until August ; they are placed some

/^^^H^ depth under the soil, the beetles being capable

I^^^Vk of burrowing into loose earth some distance,

i^^Vl making use of the spines on the front legs.

y The larvfe hatch from the eggs in from twelve

to fourteen days and feed upon the roots for

two years at least, according to Curtis (3) as

much as three years. They resemble the larva

of the Cock Chafer, being dull white in colour,

much wrinkled, with large brown head, brown

legs on the first three segments, swollen apically and minutely hairy

;

on the first segment is a distinct brown spot on each side. When
full fed they are 1^ inch long. The pupal stage is undergone deep

in the soil in an oval case made of earth, stones and debris united

by secretions formed by their bodies ; the outside of these earthen

cells is usually very rough, the inside smooth. The pupa is pallid

with dusky eyes and apex, and three more or less dark longitudinal

lines on the back and is about | inch long. Besides feeding on

living roots the larva- occur in heaps of leaf mould and un-

doubtedly feed on decaying vegetable matter.

FIG. 281.—THE ROSE CHAFER
(Cetonia aurata).

PiiEVENTION AND EeMEDIES.

It is well known that this beautiful beetle seeks shelter beneath

which to deposit its eggs, it is thus very important to see that w^eeds
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are well kept down in the raspberry plantations, and that all manure
is well dug into the ground. When dealing with strawberries it is

advisable to give up the practice, as far as possible, of putting grass

and long manure under the plants, as it is sure to attract the beetles

to deposit their eggs.

When raspberry canes are seen to be flagging lr(jm some root

trouble, the earth should be deeply forked over around the stock, and
any larvw. turned up picked out and killed. A good drenching after

with li([uid manure and soot- water will dislodge many of those that

remain.

These grubs, which are often found in vine borders, may be

caught by placing a turf npside down in the soil. The white grubs

go to this and may be hand-picked.
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THE COCK CHAFER.
(Melolontlui vulgaris. Linn.)

On several occasions complaints have been made of the damage

to raspberry, strawberry and other foliage caused by the Cock Chafer

{Melolontha vulgaris). The adults devour all manner of leafage, but

especially the leaves of oak and other trees. The thick growth of

the raspberry forms a tempting shelter during the day for these

beetles, and no doubt in that way they are first attracted to the

canes and, being there, devour the foliage. It is not so much, how-

ever, in this way that this beetle is an enemy, but by means of its

larva', the so-called white grubs, which feed upon the roots of the

canes and strawberry plants and so weaken them and even kill the

plant outright, just as they do to currants and sapling trees. This

Cock Chafer is found in most districts, but it is especially in the

south, south-west and south-east that it occurs in large numbers.

Like its allies, the Northern Chafer, the Summer Chafer and the Garden

Chafer, it has definite years of appearance, with intervening periods

when we scarcely notice any. During the latter time they are in

the larval stage working in the ground. The Cock Chafer years are

quadrennial and can be foretold just as regularly as in the case of

the Seventeen Year Locust (Cicada septeriideccm) in America. From
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all accounts I can gather it seems that this pest has decidedly

increased of late years in Great Britain. It is a general pest,

attacking, in its larval stage, all vegetation below ground ; the adults

are more particular in their food.

LiFE-HlSTOKY AND HaBITS.

The Cock Chafer, also known as the Large Chafer, often reaches

1 inch in length. Its head and thorax are black, the elytra

or wing cases reddish-brown,

each elytron with four raised

lines running longitudinally, the

elytra are hairy and do not en-

tirely cover the abdomen ; on

each side of the body are alter-

nate black and white patches

;

the legs are brown and hairy, and

the front tibiae have two spines

near the apex ; tlie body of the

female ends in a horny ovi-

positor ; the antennip end in

seven leaf-like lamelLe in the

male, six in the female ; these

plates open and close up like the

ribs of a fan.

The Cock Chafer occurs in

]May and June, mostly early in

the latter month. They are ex-

tremely sluggish during the day-

time, hiding under and amongst

dense foliage, often numbers to-

gether, holding on rather firmly

by their hooked claws. At night

they fly about with a heavy,

yet powerful flight, producing

a loud hum or whirl. The

female deposits her eggs in the

ground and especially in loose

soil. The eggs are often buried 7 or 8 inches deep.

The eggs are large, about the size, and somewhat the shape, of a

hemp seed, creamy-white in colour. The grubs are thick, fleshy and

white in colour, the tail end is swollen and almost bladder-like and

semi-transparent, the black intestinal matter showing through, curved

[F. Edei.

LAKGE OHAFEK (Melolontlia vulgaris).

SUMMER CHAFER {Rhizotrogus solstitialis).

GARDEN CHAFER {Phyllojjertha horticola).
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and with six brown jointed legs in front ; the head is large, brown,

provided with strong biting jaws. When mature they attain the

length of 1^ inch. This stage lasts three years. Although these

white grubs are sluggish when removed from the soil, they move with

ease when in it, especially if the soil is light and friable. They do not

feed at any depth, but, like wireworm, they pass deeper into the soil

when the land is frozen. They gnaw the roots, both young and old,

and frequently work their way right into the centre of the mass of

raspberry roots and remain feeding there until the plant is killed.

At the end of their third year, usually in the early spring, sometimes

in the preceding autumn, they reach iriaturity, burrow deep into the

earth, make a smooth-lined cell and change into the pupa, which is

pale brown in colour.

The larvpe of this species may be distinguished from the other

two allied pests by the mandibles having a granulated area where

the dark and pale parts of the jaws unite.

The beetles hatch from the pupte some little

time before they appear above ground.

PliEVENTION AND TREATMENT.

The beetles may easily be collected in

raspberry plantations by beating or shaking

them off the canes during the daytime on ^^^^^^^^^^^^
to tarred boards

;
great numbers may be no. 2s3.-i,arva of cock

collected in this way, just as the Easpberry
(innuatuie.)

Weevils are.

The larvse at the roots are more difficult to get at. Hoeing in

soot and lime has been said to do good, but it is very uncertain

in action.

A^aporite is now well known to destroy these white grubs and

may safely be recommended for this purpose.

THE SUMMER OR SMALL CHAFER.

{Bliizotrogui^ solditialu. Fabr.)

The Summer or Small Chafer in some years and in some dis-

tricts is more abundant than tlie Large or Cock Chafer. It likewise

damages the foliage of the raspberry and other fruit, and also eats

the blossoms.

The beetle (Fig. 282) is variable in size, some being 5 inch long,

others slightly less ; it is very like the Cock Chafer, but smaller,

2 E
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and in colour it is of a dull reddish-brown, and slightly hairy. It

appears in June and July, and is nocturnal in flight. The larvae are

smaller than those of the Cock Chafer and might be mistaken for

young of that species, but an examination of the mandibles soon

shows the difference. In the Summer Chafer the whole surface of

the mandible is very minutely granulated, whereas in the Cock Chafer

there is a granulated area only where the light and dark parts of

the jaws unite. The larvae live from one to two years, a shorter

existence than in the Large Chafer. The beetles may be collected

and destroyed in the same manner as the preceding species. It is

only an occasional pest in fruit plantations.

THE SNAG BORING EMPHYTUS.

{Eiiiphytus cinctus. Linnseus.)

The insects found on the raspberry are very numerous ; fortunately,

many have not so far occurred in sufficient numbers to have acquired

the term of " insect pest," but as is well known they may become so

at any time. Hence, any details regarding them may prove of value

should they do so. A communication concerning an Emijhytus, one

of the sawflies, was received in February 1906 from near Ledbury.

Mr. Bickham (1) wrote as follows:
—"As you will .see by cutting

open the snags, a caterpillar has bored its way down into the pith.

I have found as many as three green ones in one snag, and some I

found had spun a cocoon and were turning to chrysalids,"

The larvae were received in January, and were kept under

observation.

The species was easily identified as Emphytus cinctus of Linmeus

on its hatching out.

This species normally feeds on the rose, both wild and cultivated,

and is now and again troublesome in that respect. I am not aware

of its having been found on the raspberry before.

Taschenberg (2) gives an account of it, and refers to it as " Die

weissgegiirtelte Eosenblattwespe," and figures the larva and adult,

but not with sufficient accuracy to enable its identification. Cameron

(3) describes it in detail, and states that it is commonly distributed

in Britain, especially in gardens.

Mr. Bickham, in writing, did not state that it had done any

damage, but being present in considerable numbers in the stubs, it

is possiltle tliat it may increase to a disastrous extent. The larvae



Insects Injurious to the Raspberry. 435

appear in summer, when attack on the foliage woiikl not matter so

much, unless very serious.

It would be well, nevertheless, to take steps to destroy them, even

if present in only small numbers, as those that may appear earlier

would cause no slight loss.

Description of the Adult.

In length the male and female are much the same, 12 to 14 mm,
Cameron (3) gives 4 to 4^ lines (a line is equal to ^.^ inch).

A
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passing ventrallv ; the apex is bairy, curved and projecting. Legs,

with the anterior and niid coxaand trochanters bhack and testaceous
;

the bind coxie and trochanters yellowish-white ; the fore and mid

femora, are black, except at the apex where they are testaceous

or reddisb, in the hind femora the base is white ; tibite and

tarsi brick-dust red, but tbe tarsi show fuscous shades, especially

apically.

Wiugs hyaline, with a small pale basal spot ; costa reddish-brown

to brown ; stigma black apically.

Tlie male is much like the female, but has no pale area on the

hfth segment, the whole being shiny black ; the antennas are very

[F. Edenden.

FIG. 285.—RASPBERRY SNAGS WITH Evvphytus cincivs CHAMBERS.

similar but a trifle thicker; the hind femora are entirely dark, and
the palpi are quite white apically.

The first adults hatched out on the 21st of May and continued

to appear until the 23rd of May.
There are thus evidently two broods, if not more, for they soon

commence to deposit eggs which hatch some seven to nine days later.

The eggs are laid, as Cameron (3) describes, on the underside of

the leaves in rows.

The larva (Fig. 286), when mature, reaches about ^ inch in

length. It is then of a general greenish and pale greyish-green hue.

The head is transparent yellowish with a greenish tinge ; eyes black

;

mouth parts dark brown ; dorsum deep olive-green, with a pale
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dorsal median line ; the sides pale greyish-green, commencing j'ust

above the dark spiracles ; there are two dark patches just above each

proleg, the lower the larger, the upper smaller one is anterior ; these

also occur on the fourth and twelfth segments, but are smaUer ; legs

pale greenish-grey with dark apices
;

prolegs pale ; the last two

segments show a yellowish tinge and some minute spines. The
skin is much wrinkled (Cameron says :

" Beset with small shining

white tubercles "). Where the first brood pupates we do not

know.

The larvae occur again in the summer and early autumn {i.e., from

the end of July until October).

Those under observation had all pupated, or rather spun up, in the

hollows of the raspberry stems that had been cut back. When they

attack the rose they usually pupate in the branches. The larvte spin,

in the hollowed-out pith cavity, a semi-transparent parchment- like

grey to dull olive-green

cocoon in which they re-

main all the winter. In

March or April the larvae

pupate within the cocoon.

The larvaj and adult

seem subject to much
variation in colour, the

latter especially in regard

to the legs.

This sawfly occurs in Germany,

Switzerland, Holland, Sweden, Eussia,

believe, Finland.

Natural Enemies.

A large Ichneumon, Cnjjytns cnvphytorum, Boie, is parasitic on

this insect. An Ichneumon hatched out on the 19th of March from

the material sent by Mr. Bickham. Its head, thorax and abdomen

are shiny black ; the head and pleura? are clothed with pale pubes-

cence ; the legs are deep brick-red ; the antennas black with a median

creamy-yellow band ; the hyaline wings have a deep brown stigma

and a small creamy-white spot at the base.

Should this turn out to be a harmful insect in Herefordshire, it

could easily be controlled by heavy spraying with hellebore wash or

arsenate of lead to kill the last brood in the autumn. Those that

occur in the spring, if this were done, would do but little damage,

as they would be few in number. It would be well, however, to

destroy any that are seen then as well.

.AEVA OF Emphijtux

Austria, Hvmgary, France,

and Eastern Siberia, and, I
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The Synonomy of this species is as follows :

—

Tenthrcdo cinda, Liu., S.N. ii. 925.

Tenthredo togata, Zell., Ins. Lapp., 342, 16.

Em;phytus cinches, Klug, Berl. Mag., 279 ; Ste., 111., vii. 89, 4

;

Htg., Blattw., 248, 3 ; Bouche, Naturg., 139 (lar) ; Westwood, Gard.

Chronicle, 1856, 25, 421 ; Vollenhoven Tidj. Ent., viii., 73-77, pi. 3.

(lar. im., etc.) ; Thorns., Op., 274, 6 ; Hym., Sc, I., 189, 2 ; Kalt.,

Pfl., 222 ; Briscke, Beschr., 16, pi. iii., fig. 6 ; Evers., Bull, Mosc,

XX. 26, 2 ; Gam., Fauna, 20, 1 ; Andre, Species, 1, 251 ; Cat., 31, 17

;

Kalt., Prk. Insk. Kund., p. 329 ; Cameron, Mono. Ph. Hy. Kay

Soc, 1. p. 269.

Dolerus cinctus, Lep., Mon., 117, 342.
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(1) Theobald, F. V. Report on Economic Zoology for tlie year ending
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(2) Taschenberg. ' Praktische Insekten-kunde,' I., p. 329 (1879).

(3) Cameron, P. 'Monograph of British Phytophagous Hymenoptera,' I.,

p. 269 (1882).

Other Sawflies (Tenthredinidcv) Found on Easpbereies.

Five species of sawflies may be found now and again on the

raspberry, but none have so far done any harm. They are, Ncmatus

pcdlidivcntris, Fallen ; Emphytus rufocinctus, Eetz. ; Empliijtus perla,

Klug. ; Cladius hndlcci, Dbm. ; and Femisa pitmila, Kl.

The larva of N. imllidivcntris, Fallen, is green and much wrinkled,

with a dark green median line with an almost white line on each

side ; head brown ; eyes black and with three rows of hairs on each

segment. It is found in May and June on various plants, notably

Geum. Buckton records it from Gloucester and Clydesdale. The

thorax is black, yellowish at the sides ; the abdomen yellowish-brown

with black bands ; antenuaii black, legs yellowish-brown, the apex of

the hind tibise and the mid and hind tarsi black. Length 6'5 mm.
The larva of E. o-nfocinctus is white with a dull grey back, and feeds

in August and September and also occurs on roses. That of E. jperla

is olive, whitish at the sides, and occurs in June and July. Cladius

hrtdlayi is found in spring, and its larvae have been found on the

raspberry a few times in June and July ; they are brown and white

with a black head. Fenusa pumila now and again is seen mining

the leaves of the raspberry from July to October, but chiefly occurs

on brambles. (Ptcports on Economic Zoology, Journal S. E. Agri.

Con.,No. 13. June 1904. F.V.T.)
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THE RASPBERRY GALL FLY.

{Lasio])tcra ruhi. Schrk.)

This fly is one of the gall midges or Cecidomyidm. It has seldom

been brought to my notice as occurring in any amount on raspberries

(1), and can scarcely be looked upon as a pest. It frequently may be

met with on brambles in hedgerows.

Ormerod (2) refers to what is evidently this insect. Specimens

were sent her from Kent by

W. C. Whitehead in 1884.

The galls contain eight to

ten orange coloured larvte in

the black, rotten interior. The

galls are situated on all parts

of the cane ; the largest measure

1 inch across and have thick

walls. The damage noticed in

1898 was very apparent, several

attacked canes showed very few

leaves and no fruit. It was

observed on brambles in the

neighbourhood in small num-

bers. The larva3 are full grown

by April and are briglit orange

in colour. Length -^^ inch.

They pupate in the galls by

the first week in May. The

flies hatch out in June, and

some at the end of May. The

female lays eight to twelve eggs

at the base of the buds and side shoots during June. These hatch

in eight days.

The young larvas burrow into the rind, and by six weeks a distinct

gall is formed and in these the larvie remain and pupate in the spring,

from March to May. The galls are closed, the flies escaping from

cracks or decayed parts. All galls when first seen should be cut off

and burned, as this fly has been increasing materially in Kent during

the last few years.

Kaltenbach considered the flies reared from such galls by himself

to be Lasioptcra arfjijrostictar, Meigen. But this species is the same

as L. ruhi.

[W. U. Hammond.

FIG. 287.—GALLS OF Lasioptera ruhi.
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THE RASPBERRY APHIDES.

{8i]jhGnop]io7\t ruhi, Kalt., and S. cli.ciidonii, Kalt.)

Two species of aphides frequently occur on the raspberry. In no

case have I heard or seen any appreciable damage done by these

insects. They can easily be checked should they increase in large

numbers by spraying with quassia and soft soap.

The Raspberry Aphis.

(Siphonophora ruhi. Kalt.)

By far the commoner of the two is SiphonojyJiora ruhi of Kalten-

bach, which is sometimes quite numerous in May and June on the

under surface of the leaves of both the wild (Euhus idams) and

cultivated raspberries. To some extent they curl up the leaves,

but never to such an extent as to do any appreciable damage.

Nevertherless they may at any time increase to such an extent that

they become destructive. This insect occurs in Kent, Gloucester-

shire, Devon, Surrey and Worcestershire.

Life-History.

The apterous viviparous female is f inch long ; oval, shining

green and hairy, with red eyes ; long curved cornicles, dilated at

their bases, their middle and apices. The legs are green, except

for the black tarsi. They may be found on the raspberry in May
and June and seem to reproduce but slowly. I have found them
in the curled apical leaves and on the lower leaves as well. This

ibrm also occurs on the blackberry, and according to Buckton (1)

later in the year on broom.

The pupa is much like the above, but I have noticed a darkening

at the tip of the cornicles. Winged viviparous females occur now
and again in summer. In colour they are entirely green, with red

eyes and ocelli, sliglitly hairy, and with long antennse and legs.

They are quite active on the wing on warm bright days, and soon

commence to produce living young, but this they do slowly. One
kept under observation gave rise to four in a week. They breed
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late into the year and I feel sure there is an active migration to

other plants, probably to the broom in the latter part of the summer.
In the autumn we find them again on the raspberries, and males

and oviparous females are then produced.

The oviparous female is wingless and oval, green, and with long

antennte and legs. Now and again reddish specimens may be found,

these are few in number. They may be found as late as November
on the raspberries. The male is winged, green, with a black head

and the thoi'ax with black lobes ; the abdomen very small, legs very

long and wings very large. They may be found on the plants with

the wingless females right into November.

The eggs are laid on and under the rind of canes and on brambles,

and are shiny black and of typical aphis form.

It is a widely distributed insect, and undoubtedly invades the

raspberry from the bramble (Euhus fruticosus).

The Allied Raspberry Aphis.

{Siphonophora chclidonii. Kalt.)

Buckton (1) records this species also on the raspberry, feeding

sparsely under the leaves from the month of May to October. I

have failed so far to find it in Kent, but have noticed it once in

Surrey.

The apterous female is much like the preceding, but of a duller

and browner green, and the legs and antennae are not so long.

The winged viviparous female is bright green, with the thoracic lobes

and scutellum olive; antenna? brown, the third segment tuberculate
;

cornicles long, thin, and brown ; legs yellowish-green, with the apices

of the femora and the tarsi deep brown. Length of body a little

more than j^^ inch.

Teeatment.

Whenever these aphides occur in numbers they can soon be

cleared off by washing with quassia and soft soap. All prunings

should be burned in winter and thus many eggs are destroyed.

References.

(1) BucMon, G. B. ' Monograph of British Aphides,' vol. I., p. 141 (1886).

(2) Theobald, F. V. Journal South Eastern Agricultural College, No. 13,

p. 147 (1904).





STEAWBEEEY.





( 445 )

INSECTS, ETC., INJURIOUS TO THE STRAWBEIIIIY.

LEPIDOPTEEA.

Garden Swift Moth {Hepialus luindinus. Linn.). Roots, p. 446.

Heart and Dart Moth {Agrotis exclamationis) and Yellow Under-
WING {Trvplictna pronuha). Roots and Runners, p. 450.

Strawberrj Leaf Button ]\Ioth (Peronea comariana. Zell.). Leaf

and Blossom, p. 453.

The Large White Plume Moth {Aci])tilia pcntaddctyhi. Linn.).

p. 455.

COLEOPTERA.

Rose C'H.xvv.Vx.{Cctonia aiirata. Linn.). Roots and Leaves, p. 429.

Cock Ckafek {Melolontha vulgaris. Eab.). Roots and Foliage, p. 431.

Ground Beetle {CalatJuis cisteloides. Panz.). \

,, ,, (Harpalus ruficornis. Fab.). I Fruit and Roots,

,, ,, (Pterostichus vulgaris. Linn.), j p. 455.

,, ,, {Steropus madidus. Fab.). ^

Strawberry Leaf Beetle {Galerucella tenella. Linn.). Foliage, p. 459.

Raspberry Weevil (Otiorhynclius picipes. Fab.). Foliage, p. 425.

Strawberry Weevil (0. sulcatus. Fab.). Foliage and Roots, p. 460.

Red-Legged Weevil (0. tcncbricosiis. Linn.). Foliage and Roots,

p. 426.

Strawberry and Raspberry Anthonomus {AntJiouomits nihi. Herbst.).

Blossoms, etc., p. 461.

Small Strawberry Fruit Weevil {Exomias aranciformis. Schrank).

Fruit, p. 462.

Minute Rhynchites (Rhyncliites minutus. Herbst.). Foliage, p. 464.

Strawberry Click Beetle (Adrastus limhatus. Fab.). Roots, p. 464.

HEMIPTERA.

The Strawberry Aphis (Siphonop>liora fragaricUa. Theob.). Foliage

and Trusses, p. 465.

Wild Strawberry Aphis (.S'. fragari^e. Koch). Foliage, p. 467.

VERMES.
Strawberry Eelworji (Ajjhdcnclius fragario'. Ritz. Bos.). Whole

Plant, p. 472.

Root Eelworm [Tylcnclius devastatrix. Kuhn.). Roots, p. 474.

MOLLUSCA.

Strawberry Snail (Helix rufcscens. Penn.). Foliage and Fruit, p. 469.

Slugs {Lim-acida'). Fruit, etc., p. 470.
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THE GARDEN SWIFT MOTH.
{Hcpialus lupulinus. Linn.)

Great damage is often done to the roots and stocks of plants

and also to bulbs and corms by the caterpillars of the common
Garden Swift Moth.

As a fruit pest it is mainly the strawberry that suffers from its

ravages. From 1894 to 1897 there was a great increase of this

insect in many parts of the southern, midland

and eastern counties (1). This appears to

iiave been due more to a change of habits

than to any great increase in the number of

moths, for it has always been a very common
species. Curtis (2) called attention to the

damage caused by the larvas as far back as 1845. Ormerod (3) and

Whitehead (4) refer to this insect as destructive, but the former states

FIG. 288.—GARDEN SWIFT 3I0TH.

[A. r. D. Rintoul.

FIG. 2t9.—PIECE iiF STr,A\VBEi:KY STOCK EATEN INTO BY

GAUDEN SWIFT MOTH CATEIU'ILLAU.

(5) that she had "only once received communication of a really

serious attack attributable to this caterpillar."

The family B'c^jm/iV^a;, to which the Garden Swift belongs, consists

of a single genus only, namely, Hcpialm.

Another species, the Ghost Moth (Hcpialus humuli), does some

harm to the hops, but the other three British species are of no

economic importance at present.

The larvte of the Garden Swift are especially harmful in warm

winters, when they can work continuously underground unmolested
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by the cold, which only seems to drive them deep into the soil.

Nearly every kind of plant is attacked by them (1).

In 1896 damage caused by them to strawberries was reported

from Canterbury. In 1905 they were reported by Mr. Champion
as doing much damage to the same plants near Maidstone and also

again near Canterbury. In 1907 they were said by a correspondent

to be very plentiful in strawberry beds at Warlingham. They attack

this fruit plant, first of all, by eating the rootlets, and later tliey

tunnel right up the main roots (Fig. 289) and even into the crown.

By so doing they entirely destroy the plants.

Life-History.

The adult moth appears about mid May and continues through-

out June, and may even be found as late as mid July.

The moth appears on the wing at dusk, especially over grass,

clover and herbs, and flies with a curious, pendulum-like movement,

especially the male. It darts about with great energy, hence the

name Swift Moth.

The moth (Fig. 288) is very variable in size and colour. The

(/•'. K,lciiili'n.

FIG. -290.—LAKV.E CIF GARDEN I^WIFT MOTH.

(Sli.uhtly enlarged.)

length is about ^ inch, and the wing expanse from 1 to 1\ inch.

The fore wings are pale fulvous brown, with a pale almost white

streak running from the base to the inner margin, and this is con-

tinued from the inner margin to near the apex ; hind wings pale

brown ; abdomen yellowish-brown. In some the wliite on the wings

is almost absent.

The ova are dark coloured and are dropped by the females

during flight upon the ground and may hatch in nine days. The
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FIG. 291.—PUPA OF GARDEN SWIFT

MOTH.

larvffi (Fig. 290) coming from them at once enter the soil and commence
to feed upon the roots of the plants. They may be fonnd from mid
June right through the winter to April. In size they are fairly

uniform, when mature being nearly

IJ inch long, when expanded. The

colour is dull white to creamy-white,

^^^^Ij23^^
somewhat shiny, the head chestnut-brown,

^HH^HP mandibles dark ; the first segment is

white, but, owing to the head being

partly withdrawn into it at times, as-

sumes a brown colour ; the spiracles

are dark with a pale Ijorder ; each

segment has four hairs upon its dorsum, the two lower ones being

the larger, arising from dark dots, and there are four other hairs

on the sides of each segment ; their legs are normal. When touched

they wriggle backwards with great energy. Greenish tinged speci-

mens may occur (1), but not in the roots of strawberries.

The pupte are found in the ground in ]May. They are brown

to chestnut-brown in colour, cylindrical, with deeply constricted

abdominal segments, es-

pecially ventrally, fi\'e

of the abdominal seg-

ments are armed with

rows of spines, on ridges,

on the dorsum, four

have rows of ventral

projections, and the

last segment is pro-

minently ridged, the

caudal extremity has

two diverging wart-like

processes and a few

hairs or bristles. The
segments are freely

movable. In length the pupa?, reach a little over § inch. They

are found some little distance below the ground in a pale loose

silken cocoon, or may be nude.

[F. Edendeii.

lARTlIEN COCOON AND EMPTY PUPA SKIN OF

GARDEN SWIFT MOTH.

Natural Enemies.

The only insect enemy of the larvae seems to be a species of bug,

an Anthocoris (6), which sucks the juices of the larvae and soon

causes their death. Their method of procedure is to crawl upon tlie
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back of the larva and then plunge their beaks into them just Ijehiud

the head ; soon after this the larva sickens and dies.

This predaceous enemy was sent me in 1896 from Canterbury

and from Kimbolton in Huntingdonshire. A fungus, known as

Cordyc&ps entomorrliiza, has been found invading these larvte (1)

near Maidstone and also at Wye. This parasitic fungus completely

invades tlie larvie and replaces every part of their body. They may
frequently l)e found covered with a coarse white mycelium, forming

[F. Edeiulen.

FIG. -293.—LARVA OF GARDEN SWIFT MOTH ATTACKED BY A FUNGUS
Cordijceps entoinorrliiza.

a mossy-like growth. Later, a curious large fruit-bearing Ijody

(Fig. 293) about 1 inch long mokes its appearance and grows up

into the air. This peculiar growth is reddish-brovvn in colour,

darkened towards the tip, and from this body "spores" are passed

out over the soil and thus fresh larvjc are affected. These so-called

" Vegetable Caterpillars " have also been found at Hitchin by

Cook (7). The Swifts or Hepialidte are particularly liable to be

invaded by this and otlier ConJ/jccps.

PltEVEXTIOX AND EeMEDIES.

A good deal of good may be done in an infested bed by constant

hoeing; numbers of tbe whitish larva' will then be destroyed.

This should be followed by a top dressing of some noxious

substance, and for this soot has been found excellent if worked

into the soil around the plants. At other times it completely

fails.

Kainit and muriate of potash have both been used witli beneficial

results, wood ashes have also been found deleterious to them. Tlie

best results I have had have been with gas lime and vaporite. This

is one of those attacks that can only be checked with patient work,

for it seems that if left alone it may recur year after year.

We can do nothing to prevent tlie moths from laving their eggs,

2 G
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lout as we know the ill effect of certain dressings on the young larvee

it is well to prevent the damage by employing one of thoni in early

autumn.
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THE HEART AND DART MOTH.
{At/J'nfi'y, cxddiiiatioi Linn.)

AND THE YELLOW UNDERWING.
{Triphcviw 2^ronulja. Linn.)

The caterpillars of the Heart and Dart ]\Ioth now and then are

recorded as damtiging the rootlets and runners of strawberries, and

have also been found eating the
'•' tips " of loganberries.

They are generally spoken of as

surface larva', cutworms or brown

grubs. There are several allied

larv;e which feed in a similar

way upon the roots of plants and

grass, and probably any of these

may attack strawberry plants in

a similar manner, but the only other one sent me has been the large

larva of the common Yellow Underwing {Triphcena jn'onuha, Linn,),

and this only on two occasions.

{A'jr

LiFE-HlSTOKY AND HaBITS.

The Heart and Dart Moth appears in June and July. The moth

(Fig. 295) is brownish to almost clay coloured, the fore wings with

darker markings, one being almost kidney shaped, one dagger shaped

and darkened towards the edges ; the under wings of the male are

almost pearly white, of the female, brown. The natural size is seen

in the photograph (Fig. 295). The eggs (Fig. 296) are laid at dusk on

Dlants close to the ground and even on objects on the ground. The
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'm.-m

moths are nocturnal and are very fond of sweet substances. Great

numbers may be taken by placing sugar or treacle and rum on the

trunks of trees.

The caterpillars feed at night ; when quite young they may be

found during the day under leaves close to or on the ground. As
they grow they take to the soil, or

hide under tiles and stones and

crawl forth at night to feast on the

leaves near them ; at the same time

they feed on the roots, frequently

cutting them asunder, hence they

are called " cutworms." They also

cut off leaves and pull them into

the ground to serve as food. The

size attained at maturity is li inch.

The colour is dull brownish to

greenish-lilac, with a pale dull

ochreous hue down the centre, with

one dark line along each edge and

a double one along the centre of

the back ; the head is brown, and

the first segment of the body dark,

and all the segments have four small

tubercles on the top, with a delicate

hair projecting from each and others

on the sides ; the ventral surface is

pale dull green. As in all true

caterpillars, there are three pairs

of jointed limbs on the first three

segments, then two without any, then

four pairs of fleshy prolegs, and an

anal pair. They live and feed right through the winter and i)upate

in late April on to mid May. In habits they are very sluggish, and

often assume a fattened appearance, as thick as a goose quill. They
enter the pupal stage in a cell in the earth, the pupa being brown and

smooth skinned. The Yellow Underwing (Fig. 297) can at once be

told by its yellowish posterior wings, with a dark line uear the edge.

It appears in June, July and August also, and has similar habits.

The caterpillar is dull yellowish to greyish or brownish-green, with a

pale line along the back, and a similar one on the sides below the

latter, with some large dark spots above on the third tu eleventh

segments, and there is an indistinct side line.

Wm
295.^I1KAKT AM> liAI;T

•SHOWING VAIUATION.
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FIG. 29G.—EGGS OF IIEAKT AND HAJIT MOTH. (X 20.)
^^- ^°'^3e-

Prevention and

Tkeatment.

It is impossible to pre-

vent the appearance of

these larva', as the moths

are winged and lly some

little distance. They may,

however, be trapped in two

ways : one, by placing sods

of grass npside down on

the ground near the straw-

berry plants and having

those that collect under-

neath killed ; or by spread-

ing small heaps of bran

or clover poisoned M'ith

arsenate of lead or Paris

green about the beds in

spring or autumn, the larvae

at night are attracted to

these and are poisoned.

Frequent hand-hoeing also

turns them up, when they

may be picked up and
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killed ; and all brown pupte turned up in digging should be crushed.

Vaporite has been found effectual in killing these larvae. Soot

and lime seem to be quite useless. Where strawberries or logan-

berries are seen to be failing, the earth should be scraped away

just around them, and the culprits can easily be seen if they are

cutworms and destroyed.

FIG. -298.—EGGS OF THE YELLOW UNDEUWIXG. (X ^0.)

THE STRAWBERRY LEAF BUTTON MOTH.

(Pcroiica coindriana. Zeller.)

A single instance only has been recorded of this Tortrix doing

any damage to cultivated strawberries. The record is given by

Ormerod (1) as follows :
—

" The following observations refer to the

attacks of a small moth caterpillar which some years ago did much

mischief to strawberry leafage in the neighbourhood of Dee Banks,

Chester. The notes were kindly forwarded to me by Dr. Ellis of

Liverpool, to whom they had been communicated by Mr. Eichard

A. Wrench of Dee Banks. They are as follows :—" I enclose

specimens of a grub which infests the strawberries about here and

does a great deal of harm ; the bulk of the strawberries for Liverpool

market are from here. I may say it usually makes its appearance

about the beginning of May and lasts until about the end of August,

when it goes away.
" Young plants of twelve months old are never affected, two year

old plants are affected rather badly, but three year are invariably

ruined. I have two fields adjoining one another, the old field utterly
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ruined by the grub, the next, only separated by a hedge, is perfectly

clean, but next year when it is two years old it is sure to be full of

blight."

Ormerod seemed uncertain as to its name, as to whether it was

the comariana of Zeller or the com^arana of Hubner. The excellent

figure she reproduces from the drawing of Dr. Ellis shows at once
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There appear to be two broods during the year, the second

appearing in September and October.

Eeferences.

(1) Ormerod, E. A. ' Handbook of Insects Injurious to Orchard and Bush
Fruits,' p. 258 (1898).

(2) Morris, F. 0. ' A Natural History of British Moths,' voL III., p. 137

(1872).

THE LARGE WHITE PLUME MOTH.
{Avlptilia pcntadaeti/Ia. Linn.)

Collinge (1) records the larva?, of this Plume Moth, under the

name of the Strawberry Plume, as doing damage to strawberry plants,

and says that in the early part of the summer in 1905 they were un-

usually numerous in Worcestershire, Warwickshire and Staffordshire.

Its normal food plant is the bindweed {Convolvulus arvcnsis), and

it is thus strange to find it on the strawberry. It may frequently be

seen in numbers in strawberry beds, but it is feeding on bindweed

growing with the plants. The moth is common over England and

Wales, and appears in June and July ; it is snowy white, with five

distinct feather-like rays for wings on each side. The upper wings

are very scantily dusted with pale grey. The caterpillar is rather

hairy, greenish tinged with white, a green line along the back and

a distinct black spot on each segment, which are also noticeable in

the pupa.

Tiie pupa is found attached by its tail end to the leaf and is

slightly hairy.

The larva occurs in May, and sometimes as late as the 3rd of June

in Kent, where it occurs on the bindweed but not on the strawberry.

Reference.

(1) Collinge, W. E. Report on Injurious Insects and Other Animals observed

in the Midlands during 1905, p. 36 (1906).

STRAWBERRY GROUND BEETLES.

iHiirpiihiH riijicornis, Fab., dc.)

In 1894 both Ormerod (1) and Warburton (2) investigated an

attack of Ground Beetles or Carabidte on strawberries at Wood-

borough in Nottinghamshire, and in the following year the attack was

renewed. Valuable information has been given us by A\"arburton in

his report (2).



456 Insect Pests.

Since then similar damage has been reported to me from Norfolk

(3) and AYorcestershire (4). Ormerod also records the damage from

Herefordshire, Bedfordshire, Gloucestershire and Berkshire (1).

The majority of " ground beetles " or Carabidre are beneficial, for

the}^ feed upon slugs, caterpillars, etc., in the soil, and at first some

doubt was expressed as to these insects being the cause of the damage.

That they are so is now beyond doubt.

A popular name given to them in some localities is that of Bat

Beetles. At least four species seem to have acquired the bad habits

recorded here, but the one mentioned in the heading is usually the

most harmful.

The damage is done to the green and ripening fruit. The beetles

eat the skin of the green fruit, leaving many of the seeds ; but when

the fruit is ripening I have noticed that they especially feed on the

seeds, which may be seen lying thick under the plants. The attacked

green fruit of course is ruined, withering up, and the ripe fruit is also

spoiled, even if only a small surface is damaged. It is not so much

the amount eaten as the quantity of fruit that the beetles spoil that

makes this attack so serious. On one occasion an attack was watched

personally, and the beetles were found eating quite large irregular

masses out of the fruit, damage which the gardener had put down to

the birds.

Species of Beetles Tou^^d.

The four kinds of beetles which cause this annoyance are known

as Ildfpdli's rujicoriux, Fab., I'fr/'osficJius ru/;/ai'is, Linn., Sicrojms

1 -1 >
\

/•'. K.

FIG. 300.—STRAWBEKRY GROUND BEETLES.

1, Pterostichtis vulgaris; 2, Harpahis ruficornis ; 3, Calathm cMelokUs.

madidus, Fab., and Calathus cisteloichs, Panzer. They may be dis-

tinguished bv the following characters :

—
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Harpalus rujicornis.—Black, with red anteniice and legs ; length

about \ inch; the wing cases have faint stria? upon them, and

are covered with fine golden-grey pubescence ; the wings are fully

developed.

Stcropus madidus.—Black, the legs with more or less distinct

reddish bases ; length rather more than ^ inch to nearly ^ inch.

Wing cases finely striated, but there are no wings. The thora.N: is

narrowed behind, being much narrower than the elytra.

rtei'ostichus vulgaris.—Black and shiny, legs black. Wing cases

with prominent striation, no wings. Thorax broad with a, median

suture. Length nearly | inch.

Calathus cisieloidcs.—Black antenna:^ and rusty-red legs. Length

I inch to nearly ^ inch. Wings absent or rudimentary.

The above-mentioned characters will easily enable the observer to

separate these four kinds, which may occur in the strawberry beds.

L1FE-H18TOEY AND Habits.

The beetles all have very similar habits. They are nocturnal and

crawl about on the ground with great rapidity ; in fact, we may say

that they run. The red-legged Harpalus also flies. It appears that

this species migrates in large numbers, for Ormerod (1) records them
as appearing in a swarm at Bone Hill, St. Albans, and as falling by

scores from the walls of a house at Sandridge,

having apparently come in contact with them
during their flight.

During the daytime the beetles hide under

clods of earth, in cracks in the soil, and even

actually in the ground, where they form runs '^'' ^'•

^ ^T n 1 Til T
FIG. :301.-A CAUABID I.AIiVA.

opening to the surface by a round hole much
like an earthworm's opening. Warburton says :

" In the infested

beds it was found that the earth, together with the straw and litter

with which it was strewn, was perforated in all directions by tlie

' runs ' of the beetles, which were present in vast numbers." The

straw between the plants also serves as a nice protection for them.

The beetles may be found in May, but the majority are noticeable

in June and July.

They lay their eggs in the soil and the active larva' feed upon

and in it. Their food consists of slugs, earthworms, small snails and

insects.

The general appearance is repulsive, their heads rather large

and the jaws prominent; the body is elongated, and in their later
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stages the segments are protected dorsally by rather hardened shields,

on the first three segments are six jointed-legs, and on the anal

segment two pointed horn-like processes, and below a somewhat

tubular and extensile single fleshy protuberance like a proleg. The

larvse have not been known to do any harm, but appear on the other

hand to be beneficial. Similar damage is done in America by allied

species (5).

At one time this attack was thought to be due to some special

circumstances (2) or change of habit, and to be new (1).

From inquiries made it seems that gardeners have noticed these

insect depredations for many years. That it was not called attention

to before is not surprising. As the Nottingham attack was very

severe, it was investigated and the real culprits found. Frequent

attacks, before and since, to my knowledge have been put down to

birds.

PkEVEXTION and ItEMEDIES.

Some good may possibly be done by driving away the larvee in

the soil and so prevent the future beetles from carrying on their

ravages. A good dressing of soot well prong-hoed in, in early spring,

is best for this purpose,

A mechanical mixture of naphthalene (one part) and road dust or

ash (ten parts) has also been found useful in driving the larvje else-

where. The beetles may easily be trapped. The best plan seems tO'

be that used by ]\Iessrs. Laxton Brothers of Bedford, namely, sinking

every here and there jam pots in which pieces of lights or meat have

been placed, together with sugar water. These pots (old jam pots I

find do excellently) should have the tops level with the ground and

be covered over with the straw. The beetles are attracted and fall

into the pots, and in this way a bed may soon be cleared of these

enemies.

Warburton (2) tells us that at Nottingham large numbers of the

beetles were trapped in this way ; also that raw meat covered with

sacking was used as a bait, and the beetles attracted to it were

readily caught and destroyed.

Natukal Enemies.

Moles feed on these beetles and their larva^, and undoubtedly do

much to keep any excess of them in check. The great abundance of

these insects in Nottinghamshire was generally attributed to the use

of large quantities of town manure and the almost total absence of

moles, which had been nearly exterminated in the district during the

preceding three or four years.



Insects, etc.. Injurious to the Strawberry. 459

It was found that the neighbourhood of the solitary mole run

which could be found in the infested area was practically free from

injury (Warburton).

References.

(1) Ormerod, E. A. 'Handbook of Insects Injimons to Orchard and Bush
Fruits,' p. 233 (1898).

(2) Warburton, Cecil. Annual Report for 1895 of the Zoologist. Journ. Roy.
Agri. Soc. of England, vol. VI., pt. IV., 3rd Se. (1895).

(3) Theobald, F. V. First Report on Economic Zoology (BritisJi ^Museum),

p. 19 (1903).

(4) Theobald, F. V. Report on the Orchards and Fruit Plantations of

Worcestershire (Worcestershire County Council), p. 15 (1906).

THE STRAWBERRY LEAF BEETLE.

(J! i dry, I eelIa fcirHa. Linn.)

This again, like the Leaf Moth, has only been once recorded as

doing any harm. Ormerod (1) received information of the damage

done by it from Hundred Acres, Wickham, Hampshire, with a note

that they were destroying the straw-

berry plants in the neighbourhood, and

that it was considered a new pest in

the locality.

This beetle is fairly common in this

country on willows, alders, etc. In

GermauyKaltenbach (2) records it from

the Meadow Sweet {Spircea uhnaria)

and the Silver Weed {PotentiUn

anserina). The beetles of this genus,

several of which are harmful to forest

trees, feed in both larval and adult

stages upon the leaves. There they

do damage in two ways. The larva'

eat the lower or upper skin and

soft underlying tissues, leaving the

epidermis below them intact, like the

pear slugworm ; the leaves then present a curious spotted appearance.

The adults eat out irregular holes right through the leaves.

The beetles and larvw may be found together in July. The

former are about | inch long, dull yellow to pale brownish ; the head

is yellow with a broad black stripe across it ; the thorax is yellowish

with a dark central furrow and a small round depression on each side

|//. Kn,\l/,t.

FIG. 302.—STRAWBERRV LEAF BEETLE
{Galerucclla tenella).
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of it ; the elytra are granulated and shiny, with the margin and the

suture yellow and a dark spot on the shoulders ; legs pale ; antennse

long and dark at the apex. The series in the British Museum shows

some variation in regards to markings.

The larvie have not been described, but they are probably like

others of this genus, which have six jointed-legs in front and a projec-

tion at the tail end and many tubercles.

They live in colonies, and when mature fall to the ground to

pupate. Two broods at least occur during the year.

The only treatment which suggests itself is spraying the plants

with arsenate of lead as soon as the fruit is gathered, and some

treatment of the soil to destroy the pupiv in the ground.

Eeferences.

(1) Ormcrod, E. A. ' Handbook of Insects Injnrioiis to Orchard and Bush
Fruits,' p. 249 (1898).

(2) Kaltenhach, T. H. ' Die Pflauzenfemde aus der Klasse Insekten,' pp. 220

and 242 (1874).

THE STRAWBERRY WEEVIL.
{Otiorhjjnclins sulcatus. Fab.)

The strawberry sometimes suffers from this wee^•il in addition to

the Eed-legged Weevil (p. 428).

It damages the plants mainly when in the grub stage, the larvae

feeding upon the roots. The beetles also feed upon the leaves and

buds. Vines, raspberries, peaches, and many pot plants are attacked

by it.

Amongst other names it is called the Black Vine Weevil. It

seems to be more harmful under glass in this country than in the

open.

The weevil, like the other Otiorhynchi mentioned, is wingless

and about ^ inch long. In colour it is nearly l)lack ; the thorax is

granulated, and the elytra are rough with several raised lines and

with scanty pale hair tufts ; the short rostrum has a distinct groove

or sulcus in the middle.

Its life-history is very similar to that of the Eas})berry Weevil

(0. picijics) and need not be referred to.

The same preventive measures as for the latter may be adopted.

As a remedy for the grubs nothing can be done but forking

around the plants to clean the grubs out, and applying heavy

dressings of soot well prong-hoed in, or Strawson's vaporite, which

I have found quite effectual in killing weevil larvie.
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THE BLACK ANTHONOMUS.
{Antlionomus nihi. Ilei'ljst.).

This small weevil is in some seasons quite harmful to raspljerries,

but does not appear to have been called attention to by economic
entomologists in this country. Fenoulhet (1) has, however, recently

w^orked out its life-liistory. It not only attacks the raspberry but
also the strawberry, as shown by J'enoulhet. Amongst its other food
plants may be mentioned the l)ramble and roses.

It is closely related to the Apple Blossom Weevil, l)ut differs

much in colour.

During the summer of 190(] very conside]-al)le damage ^as done
to the strawberry plants at Wye, and later at Penn in Buckingham-
shire by this beetle.

Tlie damage done is twofold : first, there is a loss in the yield

of fruit ; and, secondly, the young shoots of the plant are checked.

Mr. Bickham informs me he has this beetle in his beds in

Herefordshire.

Life-History and Habits.

The weevils are very busy aljout the latter half of May, when the

blossoms are bursting into flower. It may be seen running iip the

leaf and flower stems, and making its way to the flower Inids. The
weevil deposits its egg in the closed blossom ; it then

descends the fiow^er stem to about i inch below the l)ud,

where it forces its rostrum into the delicate strig, severing

the vascular bundles.

The weevil treats numerous other buds in a similar

manner, also descending to the base of the stem, where it

punctures the delicate young leaves and stems situated ANTHuNiljins.

there, suckincj out the plant iuice. {Ai>tfwnonii>s

nibl). (X 3.)

The buds attacked by the weevil soon show they have

been tampered with, for in about two hours they droop from aljo^e the

puncture. In a day or so, the l)ud will either fall to the ground or

remain on the flower stem in a shrivelled and brown condition. Similar

results are noticeable in both the strawberry and raspberry.

At the expiration of a month the bud will be found to contain a

footless grub, which pupates in the cavity it has formed. It remains

in this stage from seven to eight days, at the end of this period a

second generation of adult weevils appears.

This generation of weevils, though the season is too advanced for
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them to do further damage to that year's crop, yet injure the young-

shoots and leaves by puncturing them.

At the end of the year the weevils hibernate in a similar manner

to the Apple Blossom Weevil.

The beetle is unicolorous black, clothed with distinct and evenly

distributed but scanty greyish pubescence, wliich is closer on the breast

and thicker on the scutellum ; eyes prominent ; head with a depres-

sion on the forehead ; rostrum long and slightly curved, attached to

which are the slender antennae. Thorax broader at its base than its

length, strongly narrowed in front and closely punctured elytra with

strongly punctured stria?, w^itli interstices slightly convexed. Legs

elongate and fairly slender, black, with knees and tarsi pitchy ; all

the femora with a small tooth. Claws of tarsi bifid. Length about

\ inch.

Natural Enemies.

Fenoulhet found on examining several of the buds containing

pupas that many of the latter had lost their insect-like form, and on

keeping them Ichneumon flies appeared in the place of the weevils.

This natural enemy evidently serves as a partial check to the

increase of the weevil

Treatment.

Where the attack is on raspberries the beetle may be jarred off

as is done for the Easpberry Beetle. On strawberries it is more
difficult to deal with, and at present no suggestions can be made.

Reference.

(1) FcnonJhet, G. Journal S. E. Agricultural College, No 16, p. 105 (1907).

THE SMALL STRAWBERRY FRUIT WEEVIL.
{U.xomia.s (Arancifofiais. Schrank.)

In 1908 this small weevil was reported as doing much harm to

maturing strawberries at East Peckhara, Kent.

There are no records of it doing damage in our scanty economic

literature, but Eowler(l) refers to it as follows:—"Occasionally it

does damage by burrowing into strawberries ; locally abundant."

The same insect was sent from St. Mary Cray, and it was also

found at work in my garden in the same year.

The damage appears to be twofold. The strawberries sent me
from East Peckham Avere quite green, and the weevils had eaten

away irregular patches over the surface, quite spoiling them (Fig. 305).

The attack I observed at Wye was different ; the ripe fruit was
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attacked, the little Aveevils eating out round holes into the fruit,

usually but little larger than themselves.

These holes are very characteristic; they are round, the entrance

being smaller than the space within.

The beetles were found in these holes

at dusk and early morning. This

damage had previously been put down
to slugs. I know nothing of the life-

history of this insect.

The beetle varies from \ inch to a

little over in length ; it is elongated

oval in form, black in colour, some in-

clining to deep shiny brown ; fresh

specimens show^ scanty grey pubescence

;

the snout is broad and has a central

furrow, and the long slender antenn;i'

are red ; the wing cases have very

coarsely punctured stria\ The legs are

reddish. The male is very like the

female, 1)ut the front tibia^ are curved

at the apex.

Fowler records this beetle as foUow^s:

—

London district, Kent and Surrey, com-
mon everywhere ; it appears to be more
or less general as far north as the

Lancaster district and Cheshire, but it

ceases entirely in the nortli and is not

recorded from the Northumberland and
Durham district, nor has Dr. Sharp ever

come across a Scotch example, although

it must be admitted that Murray records

it as " occasionally in Scotland. Ireland,

Malahide, near Dublin (Power), Armagh,"

etc.

Its habits seem very similar to those

of other weevils. It shelters in moss, and

is said to do so in woods.

I found in my garden that, by })utting

down large pieces of damp bark with

moss on it between the rows, the beetles

collected there and so were easily trapped. In future attacks this

misht be borne in mind and tried asain.

Ilnrw,. Knhjht.

;awiskki:v weevil
u>elfm-nns).

FIG. oOj.—STRAWBERRY E

SMALL WEEVIL.
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Two species of the genus are known, both occurring in Britain,

and both have been recorded at the roots of low plants and in

moss (1).

Eeference.

(1) FoH'Icr, Canon. ' The Coleoptera of the British Isles,' vol. V., p. 191

(1891).

THE MINUTE RHYNCHITES.
(Ilht/iiehifcs minutus. Herbst.)

Concerning this insect the following note occurs in the Board of

Agriculture Journal (1)
:

—

" Beetle on Strcnrherries.—From Grays specimens of beetles were

forwarded, which were severely damaging strawberry plants. They
were identified as IlJii/nchites minutus, a

widely distributed species of a genus that

is sometimes destructive. B. minutus is

found also on trees, and according to

Fowler (2), especially on young oaks. Its

pupal stage is passed in the soiL Un-
fortunately nothing can be done to com-

bat this insect when adult except (where

the beetles are in numbers) shaking them

off the plants into a vessel containing

some paraffin. The beetles may also be

taken by sweeping the herbage with a fine

net made of muslin or similar materiah"

Fowler (2) records this lieetle from

the following places :—Very a\ idely dis-

tributed and common in many localities,

but local in the Midlands and rarer farther north ; Scotland, scarce,

but found in the Solway, Tweed, Forth, Clyde, Moray, and probably

other districts."

It is also known as B. gernuniicus.

Keferences.

(1) Anon. Board of Agriculture Journal, vol. XV., No. 4, p. 275. July (1908).

(2) Fowler, Canon. 'The Coleoptera of the British Isles,' vol. V., p. 124

(1891).

THE STRAWBERRY CLICK BEETLE.
(J^//7^s7//x luuhitns. Fab.)

This is a new enemy to strawberries, recorded in 1905 by

Carpenter in Ireland (1). The beetle is only about \ inch long.

SOe.—lUii/nchltc-
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The shape is much like that of other Click Beetles. The head and

thorax are shiny black, the latter with grey pubescence, the wing cases,

legs and antenu;e are pale ochreous-brown

to ochreous-yellow.

It is common all over Ireland, according

to Carpenter, and may be met with over

nK)st of England.

It mainly occurs in clearings in wood-

lands, where specimens

may be readily swept

off tlie plants upon

which they live. The

record shows that they

were noticed m July

at Limavady burrowing into the fruit.

The Adrastus has the foot claws toothed,

and thus is easily told from the common
Click Beetle (Ar/riotes).

Other Click Beetles are injurious in tlie

wireworm or larval stage.

Eeference,

(1) Carpenter, H. Injurious Insects and Other Animals observed in Ireland

during the year 1905. Eco. Proc. E. Dublin Soc., I., Part 8, p. 389

(1906).

THE STRAWBERRY APHIS.

{Siphunoiiliora fi'dija I'idla. Theobald.)

The first intimation I had of this aphis was from Mr. Harvey S.

Bickham, who wrote me from Ledbury on the 6th of May, 1905, as

follows :
" I am writing to ask if you will be so kind as to tell me

if the Green Fly, which is now attacking about two acres of ray

Stirling Castle strawberry plants, is likely to do any real damage to

the fruit crop, and if so, would it be practicable to wash, say, 20,000

plants (the blossoms are just coming out here and there). The aphis

appeared five or six days ago, so far as I can tell."

These plants were set oat in February 1903 and were doubtless

infested then, winter eggs being present. Writing again on the 17th

of May, Mr. Bickham stated that he " thought from the presence of

a large number of winged aphides a few days ago, that the attack

was diminishing, but on carefully examining the plants to-day, I

have come to the conclusion that the attack has merely spread wider

2 if
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and farther over the field." Those that had the greatest amonnt of

last year's old leaves on their crowns were the most affected. Writing

on the 24th of May, Mr. Bickham stated that " though the attack is

certainly a severe one, I cannot say that the blooms, which are now
in profuse numbers, are on the whole smaller than they should be,

but the stalks which carry them are not so thick and vigorous as

they should be."

Plants sent were kept under control in the open, and it was
observed that the trusses of blossom did not suffer very much, but

the fruit was affected to no small extent. Yet in spite of what was

undoubtedly a very severe attack at Ledbury, the grower picked over

two tons of fruit to the acre.

This insect was not confined to Ledbury, observations showing it

to occur for a considerable distance around, one record being some
twenty miles away. Specimens of the same aphis were also sent

me by Mr. Buley from Woodnesborough, near Dover. So far

Hereford and Kent are the only localities recorded. Probably it

will be found elsewhere. The plants were kept under careful observa-

tion for some time, and repeated generations of lice were produced,

and two winged generations occurred. During a few days' absence

from home, the plants were left and dried up, and the history was
broken until early in February, when plants from the worst part of

the attacked beds near Ledbury were received. These were carefully

examined, and black aphis eggs were found on the leaves in small

numbers. The ova were in all cases placed on the underside of the

leaves near a vein, some near the mid vein, others almost at the edge

of the leaf, but always lying alongside a vein. Certainly most were

found on old leaves, but not all ; one or two on quite young ones.

This shows that the oviparous females must have occurred very late,

later even than we get in the apple aphides.

The ova commenced to hatch on the 12th of March and continued

to do so until the 5th of April. The young coming from these

winter eggs were very sluggish, dark green, lice. Early in April they

became more active and grew more rapidly, and became fully-formed

"stem mothers" by the middle of the month and were busy

reproducing. Careful search was made at the roots of the infested

plants, but no trace of any aphides could be found. It is, therefore,

apparent that this strawberry aphis passes the winter solely in the

egg stage on the leaves and does not migrate.

One noticeable feature is that where there is an excessive and

dense foliage the aphis is most abundant. On opening some of the

plants sent from Hereford, literally thousands of lice and winged
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fly and masses of white exuvite were found. ISTeverfcheless, there

were numbers, according to Mr. Bickham, on some young Paxtons,

which had only three or four leaves per plant.

No doubt dense, close growth helps them in bad weather, but we
are sure to find it on plants of all ages and stages.

From plants kept under observation during the greater part of

a year I feel sure that the whole life-cycle is passed on the straw-

berry. That it may occur on the wild strawberry and other plants

is possible, but at present we have no evidence that it does so. A
closely allied species is found on the wild strawberry which was

described by Koch as SipJwaopJiorff fragarice. Speaking of this

aphis Buckton (2) says :
" I never before the year 1876 saw

the garden strawberry attacked, but in June of that year the

stalks of the unripe fruit were much infested. Mr. Smee, however,

remembers other seasons in which an aphis was common on the

strawberry plant Frarjaria vcmi." Infection may easily be spread

by nursery stock, by means of the eggs attached to the leaves,

passing unnoticed,

The aphis not only prevents many trusses from bringing their

fruits to a marketable size, but many of them settle on the fruits,

themselves, sheltering between the fruit and the calyx.

The attack lessened as the fruit got ripe and the leaves hardened,

and few were noticed at the end of picking. None were noticed by

Mr. Bickham on the worst plantation after picking, Ijut they con-

tinued on the young plants.

Mr. Fuller, Government Entomologist of Natal, records the intro-

duction of the Strawberry Aphis into the Colony on English plants,

but they vfere all wisely fumigated, so that the pest did not spread.

Descriptiox.

Apterous viviparous female.—Body, bright shiny green some-

what yellowish towards the centre. Head and thoracic segments

pale yellowish-green. Eyes black. Cornicles long and thin, green

with a minute black apex. Antennte very long, pale fawn, with

dark tips to the segments. Legs fawn coloured, uniform except the

extreme apex of the tibia? and the tarsi, which are black. Proboscis

short, yellow, with dusky apex. In some lights the antennae look

fuscous on the apical half. Length yV to ^^ inch.

The pupa is entirely pale green, except for dark apices to the

tibiffi and the black tarsi. Antennte green with minute black apices

to the basal segments forming three black spots, apical half of the

2 11 2
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antenna3 dusky ; cornicles green with black apices. Eyes black.

Wing buds all pale green. Slightly larger tlian the female.

Winged viviparous female.—Head and antennse deep green to

olive-brown; the two basal segments of the antennae very deep brown,

base of the third pale grey. Eyes deep brown. Prothorax olive-

green, a pale green band before and behind ; thoracic lobes blackish,

rest of the thorax deep green. Abdomen, bright rich green above,

with an irregular median dusky line and broken dusky apical border

to the segments, green below and with three lateral dusky spots on

the sides, running u^) to the cornicles. Proboscis green at the base,

shiny black at the apex. Cornicles jet black. Legs fawn coloured,

femora and tibial black apically ; tarsi black. Wings with grey

stigma. The lice coming from the winter eggs are deep green. The
ovigerom female and male were, unfortunately, not noted. The eggs

are elongated oval, shiny black in colour.

Natueal Enemies.

No Ladybirds were noticed feeding on this aphis. This is where

some foreign Ladybirds might do good ; for it seems, judging from

what little has been done in this country in introducing them, that

they prefer to work low down, probably owing to getting greater

shelter, and amongst the dense growth of strawberry leaves they

would find all they want.

Chalcid flies {Chaleididcv), however, appear to do some good, for

on the 11th of June, numbers of aphis were sent me from Hereford

and some from Kent which had been attacked by these useful insects.

In one or two instances the strawberry leaves were covered with

brown dead aphides.

Peevextiox and Treatment.

The old leaves should be cut right back late in the winter, raked

together and burned. Very many eggs will then be destroyed. Some
are sure to escape, for they were found in the crowns of one plant

examined.

Spraying is difficult if left until the trusses are coming out. The
dense growth of leaves protects many of the lice, and even a few
left may be sufficient to account for some thousands later.

In 1905 the ova were hatching out in the latter part of March.
By the beginning of April would then be the time to give the plants

a heavy spraying with soft soap and quassia to kill the young lice
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coming from the eggs before they become m;iture " stem mothers"
and commence to produce the living young.

Where beds have been infested in the previous year it would
certainly pay to take a sprayer over them two or three times

before the blooms open.

References.

(1) Theobald, F. V. Report on Economic Zoology for year ending April 1st,

1905, p. 33 (1905).

(2) BucMon, G. B. ' Monograph of the Aphides,' vol. I., p. 125 (1875).

THE STRAWBERRY SNAIL.

{Helix riifcsccns. Penn.)

The Strawberry Snail {H. rufescens, Pennant) is a constant source

of annoyance to strawberry growers, preferring those plants, violets

and iris to all others. I have seen beds of strawberries in Surrey

and Cambridgeshire quite spoilt by this snail. The fruit is attacked

as well as the young leaves. These snails are seldom seen in the

daytime, unless after a shower of rain, when they at once become

active. They may often be seen in the summer under the straw

which is placed between the plants. It has been noticed in gardens

where lawn-mowings have been used instead of straw that the snail

is not so harmful, but the benefit of straw over the grass is too

apparent to pay any attention to the snails, which must be combated

in some other way. They deposit their eggs from September to

November, each snail laying about sixty eggs. In a breeding-case the

eggs were laid on the ground in heaps, but naturally it is probable

that they place them below the surface of the soil. The ova hatch in

about three weeks, but a few remain undeveloped until the spring.

The small snails do not grow very rapidly, as is the case with

the large garden snail, Helix asjierm. The shell is compressed

above, and angularly rounded below, opaque pale dirty grey, often

with a reddish-brown hue, sometimes transversely streaked with

brown and marked with a white spiral band which passes round the

last whorl; whorls 6—7; last whorl = J-shell ; mouth obliquely

semilunar, furnished inside with a broad white rib. The body of

the snail is yellowish-brown with dark brown stripes running along

the neck and on the tentacles ; foot pale, narrow and slender.
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Treatment.

This suail may be kept in check in strawberry beds by "heavy

dustings of soot or a mixture of one part lime, ten parts naphthalene,

to one hundred parts of fine ash broadcast over the beds when

the fruit has set.

NATUiiAL Enemies.

In spite of damage done by the Thrush {Tardus mucivorus), there

is no doubt but that this beautiful song-bird does much good by

devourino; this snail in large numbers.

SLUGS.

{LlllUlvidit.)

Slugs cause a good deal of loss to strawberry growers and at

the same time they do no little harm to the gooseberry, as is pointed

out on page 28:^.

Of slugs the three most destructive species are Arion ater

Agriolimax agrcstis, and Limax ma.riiiins.

Arion ater (Linn.), or the Buick Slug, is found in damp woods,

gardens and hedges ; and during the day under stones, logs of wood,

and even tunnelling under ground ; it reappears, however, directly

after rain, and attacks all kinds of soft succulent leaves. It is a

great pest in gardens. At the same time it acts as a scavenger.

This species has a variety of names on account of its variable

colour. Ferussac named it A. cmpiricorum, on account of the

calcareous matter found under the shield having been used in

medicines. It is also now identified with A. jiaviis, though at

one time considered to be a distinct species. The shell of A. ater

consists of small separate calcareous grains of unequal size. Tlie

colour of the body varies from black to red, yellow, green, brown,

and occasionally a dirty yellowish-white, covered with large pro-

minent tubercles, often much, contracted and rounded in front and

somewhat pointed behind; the mantle is paler than the rest of

body ; the tentacles much swollen distally ; foot with yellowish

border; slime of a yellowish colour. Tlie eggs, which are oval,

white, opaque bodies, take about a month to develop. The young
grow slowly, and apparently do not attain the adult condition until

they are a year old. This slug has frequently been reported and
observed as an enemy of ripe strawberries.
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Agriolimax agrcstis (Linn.), the Grey Field Sing, is by far the

most injurious to vegetation, of all the land mollusca. It may
be found in almost every garden and field throughout this country

and most parts of Europe, as well as in Siberia, Madeira and Algeria.

Like all slugs its life is dependent on moisture. In dry weather

we find it rolled up under a stone, coming out to feed by night

and during wet weather. According to one authority, this mollusc

feeds upon earthworms. In this case it had probably been mistaken

for one of those beneficial slugs {Tcdacella lialioticlea) which prey

upon earthworms and other slugs. The body is spindle-shaped,

ashy grey, with reddish or yellowish tinge, and sometimes mottled

;

early in the year it is of a much paler colour ; the shield is large

;

the foot has pale sides ; and it exudes an abundant viscous slime.

The shell is oval and concave on the underside, very thin, marked
with indistinct lines of growth, with a Inroad membranous margin

obliquely striated.

This species is most prolific ; as a rule seven or eight distinct

batches of fifty ova each are annually produced. The breeding season

is from May to November. The ova are deposited in heaps of six to

fifteen, in the ground and amongst moss. August, September and

October are the chief breeding months. A single snail will lay as

many as 500 ova in the season. The eggs take three or four weeks

to develop, the young being about -^^^ inch long. Some that I kept

reached the adult state in about two months, but they more often

take much longer to reach maturity. These slugs live many years.

The ova have great resistive powers as regards temperature and

drought. The Grey Field Slug is the worst pest of strawberries,

and it is this species which attacks the blossoms of the gooseberry.

Mr. John Eiley of Putley Court, Ledbury, was the first Lo trace

this damage to slugs (1). His bailiff also noticed similar damage

near Evesham, wbich had been erroneously put down to frost. Mr
G. Hooper of Pershore also sent me blossoms damaged by them,

and similar reports have been sent from near Canterbury and they

have been watched at work at night at Wye. In the winter months

this slug may be found in large numbers under stones, decaying logs

and rubbish, in a semi-torpid condition.

Another species now and then found in the strawberry bed is

L. maximus (Linn.), the Black-striped Slug, the largest of its kind,

which sometimes reaches a length of 7 inches. Although not very

prolific it does some harm. It is very inactive, and exudes a thick

gummy iridescent slime. The ova are deposited in little clusters,

agglutinated by mucus, during the autumn, and in about four weeks
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are liatched. The young at once commence to devour tlie nearest

vegetation. This species will live for some years ; one I kept for

five years continued to grow all the time. Its shell is somewhat
rectangular, elongated and convex above, crystalline and glossy,

with distinct lines of growth ; margin very thin. The body is

slender, variable in colour. Some are black ; others yellowish-grey,

and spotted with black and white ; numerous tubercles cover the

skin ; tentacles, long and yellowish-brown ; back very much rounded

;

foot edged with white. Slime iridescent when dry, white when
fresh.

Teeatment.

In strawberry beds and gooseberry plantations there is no better

way of getting rid of slugs than penning ducks on the land. Ducks
devour slugs with great avidity and will soon clear these pests off.

Several dressings of soot and lime are also beneficial. Vaporite I

have found most effectual for destroying slugs.

THE STRAWBERRY EELWORMS.

Cauliflower Disease Eelworm.

{Apluicnclius fracjaria:. liitz. Bos.)

The so-called Eelworm disease of strawberries is partly due to

T//l("nrJn/s devastatrix. The disease dealt with here first is also an

eelworm disease, but is due to a different eelworm, known as Ai^helen-

chus fragaria:, and it produces a curious cauliflower-like appearance

in the plant, whilst the former merely cause a gradual decay or

rotting away of the roots and crown.

The cauliflower disease is not very widely distributed. I have

only once seen it in Kent, near Swanley. Carpenter (1) records it from

Ireland, at Bray, County Wicklow, and Ormerod (2) from St. Paul's

Cray, Kent, and specimens have been sent me from Southampton
and Surrey.

The presence of these eelworms causes a great change in the growth

of the plants, aftecting mainly the short stems and the inflorescence

just when the blossoms should be appearing. The stems become
much swollen and the buds crowded into a cauliflower-like mass
and do not develop. When a few blossoms do show they are much
deformed and very small. The minute eelworms are found in

numbers in the buds.
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Life-History and Habits.

^The minute worms vary in the female from 0*75 to 0-80 mm.,
in the male from 0-6 to 0-85 mm. in length; in colour they are
white, and, as in all eelworm plant-feeders, they have an oral stylet,

[F. Edi-mh-n.

FIG. 300.—STKAWBERRY PLANT ATTACKED BY EELWORM {AphelenchuS fraiJUfhr).

(One-third natural size.)

which is small in this species. For full details the student is

referred to Eitzema Bos's paper (3). The worms breed and re-

produce in the plants. The main stem of the plant grows up, but

suddenly branches ' vigorously, and these branches remain united in
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a mass, and this mass thickens like a piece of cauliflower ; numerous

buds appear in the axils of the lower leaves, but never grow out into

stolons. All sorts of queer sliapes are produced by different

abnormal growths. Some stems split at the top of the fasciation

into a number of different branches, with a few abnormal flowers

and leaves. The sheathing leaves are irregular, small and twisted,

and the flower-buds grow out into thick deformed masses.

The appearance is shown to some extent in the photograph

reproduced here (Fig. 309).

How the disease comes we at present do not know. Probably

the worm feeds on other plants and is carried casually to the straw-

Ijerries. Carpenter (1) suggests that is was imported into Ireland

with runners from plants already affected, and mentions that Eoyal

Sovereigns were worse than any others.

Eemedy.

ISTone is so far known. Carpenter records that sulphate of potash

had no effect in Ireland. It would scarcely do so in one year, as

the worms appear to live very largely in the plants, but it is worth

while to experiment with it further, as the effect on eelworms is very

good as a rule.

Eefeeences.

(1) Carpentev, G. H. Injiuious Insects and Other Animals observed in Ireland

during the year 1905, p. 338. Eco. Proc. Eoy. Dublin Soc, I., pt. 8

July (1906).

(2) Ormcrod, E. A. ' Handbook of Orchard and Bush Fruit Pests,' p. 251

(1898).

(3) Eitzema Bos. Overgedruckt nit het maanblad voor Natuurwe-fen-
schappen, No. 7, Jan. (1889).

The Root Eelworm.

{Ti/lenchus derastatrix. Kuhn.)

During the last few years there has been a great mortality

amongst strawberries. The plants rot and decay away just below
ground and at ground level. In all cases examined the plants have
been badly infested with eelworms, these I have been unable to

separate from the common Tylenclms devasiatrix. This disease has
been reported to me from Worcestershire, Kent, Nottinghamshire,
Surrey and Hampshire. There are no marked symptoms such as

seen in the former, the plants merely rot away, roots and crowns
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decay ; the leaves in some I have noticed become rather crinkled iiud

deformed, and numbers shrivel and die.

Specimens showing this eelworm as undonl)tedly the cause of

decay have been received from several places in Kent and from

FIG. .310.—THE KOOT EEI.WOIIM (Tillenc/ius dera.-:ti(tr!.i-).

a, adult male ; b, cephalic end, showing month spine ; c, adult female ; d, ovum and emliryi>

(all greatly enlarged) ; e, group of worms (much enlarged).

(After liitzema Bos.)

near Worcester. Mr. Emptage informs me he has had plants

showing this disease sent from several localities in Britain.

This eelworm is the cause of tulip root in oats ;
it is also the

cause of disease in onions, clover, hyacinths, etc.

As far as personal observations go it also exists in large numbers

in decaying roots ; it may often be found in decaying hop roots, in

decaying cabbage stumps, etc.
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LiFE-HlSTOEY.

The worms live and breed in the plants, and also exist in numbers
in all stages in the ground and in manure. They reproduce with

great rapidity. The female is about -^ inch long, but varies from

sV ^^ tV- ^°^^ which once becomes infested may, it appears, remain

so for some years.

On the death of a plant the eelworms move into the soil and on

to the next one.

Strawberries when attacked usually go off in patches, the worms
spreading out from an infested plant.

Kemedies.

The two chief substances found to affect this worm are lime

and sulphate of potash. Dressings of these and the destruction of

any diseased strawberry plants are things we must aim at to keep

this pest in check.
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INSECTS INJUEIOUS TO THE VINE.

COLEOPTERA.

The Vine Weevil (Otiorlvyncluis sulcatas. Fab.). Foliage and
Shoots, p. 460.

The Raspberry Weevil (Ofiorhy]icJius i)lcipes. Fab.). Foliage and

Shoots, p. 425.

LEPIDOPTERA.

The Apricot and Vine Moth {Bafodes angnstiorana). Foliage and
Ripe Fruit, p. 181.

Eiopcecilia amhiguella. Hb. Flower buds and young Grapes.

Tortrix relinqitana. Hb. Flower buds and j'oung Grapes.

Mnectra 2jilleriana. Hb. Foliage.

HYMENOPTERA.

Wasps (Fes^JwZfe), p. 129.

DIPTERA.

The Grape Fruit Fly {Drosophila melaiwgastcr. Mg.). Fruit, p. 480.

HEMIPTERA.

The Phylloxera (Phylloxera vastatrix. Plane). Leaves and Roots,

p. 486.

The Vine Scale {Pulvinaria vitis. Linn.). Wood, p. 481.

The Mealy Bugs {Dactylopius citri, Risso, and D. longisjiiiuis, Targ.-

Tozz.). Wood and Fruit and Leaf, p. 483.

THYSANOPTERA.

Thrifs {Heliothrihs lui'morrlioidalls) . Leaves.

ACARINA.

Red Spider {Tetranychus tclarius. Linn.). Foliage, p. 488.
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THE GRAPE FRUIT FLY.

{Di'osopliila incldihixjiistcr. ^Ig.)

This fly, well known on the Continent and in America, is fairly

common in parts of Britain. It was first recorded as a vine pest in

this country by Austen (1), but there are records of similar attacks

in America.

Forbes (2) refers to the damage done to the grape crop at Moline,

Illinois. The damage recorded by Austen w^as done to a crop of

Lady Downe's seedling at Thongsbridge, near Huddersfield. This

was the only variety attacked. Several of the maggots were found

in each berry. Its usual food seems to be decayed or decaying fruit

and other vegetable matter, and it also l_)reeds in fermenting liquids.

Williston (3) refers to it appearing in "clouds" around heaps of

cider refuse, and states that it never attacks sound fruit.

On the other hand, Comstock (4) refers to it as the " Vine-loving

Pomace Fly," and quotes Mr. AV. L. Devereau, of Clyde, New York,

as follows :

—
" The larvpe of this fly completely eat out the inside of

grapes which, while hanging on the vines, have first been picked open

by birds. The decaying juices running out on the other berries spread

decay and thus give more foothold for the larva\ Indeed the larvre

bore from one grape to another, while the imagines are constantly,

by eggs, putting in new colonies until the cluster is nearly or quite

destroyed, nothing remaining but the empty grape skins."

Melichar (6) records it " in countless myriads in an open barrel

half full of rotten and fermenting fruit."

Howard (10) has bred it from human excrement.

Its wide distribution including, besides America and Europe,

Western Australia, South Africa, Cuba, points to its being spread

artificially. Sucli we can see may readily happen in cargoes of

unsound fruit.

Lifp:-IIist()i;y.

This has been \vorked out by Howard (5). The fly measures

about 2 mm. in length. The head, thorax and base of the abdomen
are dingy yellow. The abdomen is banded with brown at the base

and the apex l)lack. The male can at once be told by the presence

of a small black comb-like structure on the inner side of the first

front tarsi.

They lay their eggs on any decaying or fermenting matter, and
the larvi^e hatch and develop very rapidly—a generation may develop
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in twenty days or less. The larva when full grown reaches 4 mm.
in length ; it is rather active for a footless grub, yellowish-wliite in

colour with black mouth hooks and a pair of prominent orange

coloured spiracles at the hind end, placed on a protuberance on the

upper edge of the last segment.

It pupates amongst the decaying vegetation. The puparium is

3 mm. long, yellowish in colour; in front is a flattened depression

with the branched larval cephalic spiracles projecting from the corners,

and the posterior stigmata prominent. It appears to winter in the

puparium stage.

Treatment.

The main thing to see to is the cleanly condition of the grapes.

A few mouldy or fly or wasp damaged berries might attract these

flies and so further harm be done to the bunches, letting should be

placed over the open lights and windows, but to be effective in

keeping these flies out it must be smaller meshed than that usually

used to keep out flies and wasps ; muslin would be best for this

purpose.
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THE VINE SCALE.

(rulvvnaria vitix. Linn.)

This is a readily distinguished scale insect which attacks the

vine and peach under glass.

It does not seem to be very common in this country, but now and

then specimens are sent from both food plants. It is also found out

of doors on hawthorn, and birch, willow, alder and cotoneaster spp.

2 I
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Xewstead (1) records finding it in Delamere Forest on bircli, and

in Cliesliire it has been found on willow. ISTewstead also records it

311.—WHITE OR WOOLLY VINE SO.VLE.

(Pulvinaria vitix.)

from Chichester, Doncaster and near ]\Iaidstone, from Stoneliouse,

Devon, and records it as being common on peach in a few localities

in Cheshire.

Douglas has found it on birch at Lewisham and records it from

Hereford on vines. Specimens have been sent me from several

localities in Middlesex and Surrey and

two from Kent, all on vines and peaches

under glass. Fern aid (2) records it from

the United States.

The young female resembles the

Teach Scale {Lceaniuin persica:), later it

becomes transversely wrinkled with a

deep cleft at one end with a median pale

ochreous or deep brownish-red line and

the edge of the scale turned upwards, and

a dense pad of white wool appears forcing

one end of the insect away from the sur-

face of the plant, and the female becomes

more wrinkled and often, I find, of a

leaden-grey colour. It is figured natural size.

The larViT have two anal seta- wliich are about half the length of

the bodv.

FIG. oV2.—Pulvinaria vitis $.

(Greatly enlarged.)
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Treatment.

These large prominent scale insects may be killed by painting or

sponging with paraffin emulsion, or may be destroyed by hand, which

seems to be the most usual plan.

Eeferences.

(1) Newstead, B. ' Monograph of British CoccidiE,' vol. II., p. 51 (1903).

(2) Fernald, Maria E. 'A Catalogue of the Coccidie of the World,' p. 140

(1903).

THE MEALY BUGS.

{Dad >/IOptus cifri, lUsso, and D. loiujiqjiiius, Targ -Tozz.)

There are two mealy bugs found on vines under glass and on

many other plants in this country, where they do considerable damage.

The common species, I),

ciiri, has also been found out

of doors on the ivy-clad walls

of a hothouse at Kew and

in a few other places, but

Newstead tells us he has not

known it thrive long in such

places. The difference be-

tween tliese two wlnte mealy

Coccids can at once be seen
;

citri has short processes,

longispinus very long ones.

They shelter in crevices

and under the skin of the

vines, where their white '•'^-

'

n . FIG. 313.—FEMALE MEALY BUG.
woolly secretions soon cause

them to be detected. In this country under glass the mealy bugs

breed all the year round.

The adult D. citri female is elongated oval and covered with white

mealy wax, except at the articulations of the segments, and the waxy
marginal appendages are seen to differ from those of D. loiujispinus.

The length varies from jV to rather more than J- inch.

The male is winged and is found in summer in hot weather. The

colour is reddish-brown and mealy, the two wings with intense blue

iridescence and the abdomen with two long caudal filaments.

D. citri is a great pest out of doors on oranges in South Europe.

2 I 2
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D. lo nr/iqnn us nl&o occurs in the open in Soutli Europe, Africa, Ceylon

and the West Indies.

TeEATxMENT.

In vineries the best treatment is fumigation with hydrocyanic

acid gas. For this purpose the quantities used vary. It is necessary

to have a separate

machine for fumigat-

ing for every 10,000'

cubic feet of space in

a vinery.

A fan should be

fixed over the fumes

so as to spread them

evenly over the house,

and the time the fumes-

are allowed to remain

should be about forty-

five minutes. No other

treatment is quite

satisfactory, and even

the gas treatment
wants repeating twice

at an interval of about

two weeks {vide Fumi-

gation).

The quantities experimented with by Cousins (1), who first brought

this treatment out in this country, are quoted here in c.vfemo :
—

" Vinery A.—Capacity, 3,430 cubic feet.

Early variety. Treated when vines in full bloom.

Cyanide, 18 oz. ; acid, 27 fluid oz. ; 1 quart water.

Temperature, 60° F. Time, half an hour. After sunset.

"Result.—Mealybug destroyed, foliage unhurt, but three-quartera

of the bloom injured. A few mealy bugs appeared at the close of

the season after the grapes had been gathered. A second fumigation

was therefore decided upon, and the results so far have been com-
pletely satisfactory.

" Vinery B.—Capacity, 3,825 cubic feet.

Late variety. Treated before vines bloomed.
Cyanide, 27 oz. ; acid, 40 oz. ; water, 60 oz.

Time, 3 hours. After sunset. Temperature, 60° F.

[./. G. Blakfij.

-YOUNG MEALY BUGS JUST HATCHED. (X 3.)
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" Jicsult.—Mealy bug destroyed. No injury to vines. A few

appeared in the autumn and a second fumigation was given, with the

same success as in the previous case.

"Vinery C— Capacity, 1,990 cubic feet.

Early variety. Treated when grapes the size of peas.

Cyanide, 6 oz. ; acid, 9 oz. ; water, 15 oz.

Temperature, 65" F. ; weather very sultry at time. Time,

40 minutes.

" Ficmlt.—Grapes browned and killed. Entire crop lost. Foliage

uninjured. Mealy bug destroyed. The vinery w^as kept on the

cool side, plenty of air

given, and splendid growth

and promise of fruit fur

next year was obtained.

" A few mealy bugs ap-

peared in October. Fumi-

gation was repeated. All

the bugs were destroyed.

The season had so far ad-

vanced, however, that eggs

were to be found on the

shoots.

" Painting the rods with

the winter alkali wash in

spring and a fumigation

before the bloom appears

have been decided upon."

The result of these experiments led Cousins to summarise treat-

ment as follows :—3 oz. cyanide, 5 oz. acid, 8 oz. water per 1,000

cubic feet, either before the vines Ijloom or when grapes are colouring

or after the crop has been gathered. Avoid fumigation wlien the

vines are in bloom or before the grapes have commenced to ripen.

We may take the latter precautions to apply generally.

Considerably less of the chemicals have been used with success.

For instance. Miss May Crooke, experimenting at Bredon's Norton

School of Gardening (2), found that 3 oz. of 98 p.c. potassium

cyanide, 1^ oz. fluid sulphuric, and 4 oz. of water killed all the

mealy bugs in 1,920 cubic feet of space.

At Swanley College a large vinery of 17,750 cubic feet space was

fumigated in December for forty-five minutes with IJ oz. sodium

|.7. G. Blake11.

FIG. SUA.—MEALY BUG {Dactylopius loiigispinus).

(X 8.)
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cyanide, 1^ oz. sulphuric, 2 oz. water to every 1,000 cubic feet of

space, three machines being used.

This was found to kill the mealy bug near the machines, but

although fans were kept constantly going, some were alive between

the fumigation centres.

At sufficient strength the

eggs also can be killed, and

it is best to use this strength,

but only on dormant vines.

The proportions are for

every 100 cubic feet, § to \ oz.

of potassium cyanide or ^ to

J oz. of sodium cyanide, and
for each ounce of cyanide

1 liquid ounce of sulphuric

acid pi-eviously diluted with

3 to 4 oz. of water.

For dormant vines the

greater strength may be used,

but not on the plants when
in foliage.

Besides fumigation, mealy bug may be checked by painting with

paraffin or methylated spirit, or with lime, sulphur and paraffin,

having previously scraped the wood.

[J. G. Blakeij.

-MALE 3IEALY BUGS. (X S.)

References.

(1) Cousins, H. Journal S. E. Agricultural College, No. 9, p. 69. April (1900).

(2) Theobald, F. V. Report on Economic Zoology for the year ending

April 1st, 1907, p. 82 (1907).

THE PHYLLOXERA.
{PlijlUoxcra vastatrLr. Plane.)

This most serious vine pest has often been found in Britain

on vines under glass. It was known in England in 1863. The
Phylloxera of the vine is an American insect, which spread rapidly

when once introduced into Europe over Prance, Portugal, Switzer-

land and Germany, and has occasioned enormous loss in France.

American vines seem to withstand its attack, but European varieties

suffer severely, both in California and in Europe. It has also made
its way into Australia and the Cape. The insect is found in two
different forms, one on the leaves and another on the roots. The
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leaf form produces yellow to greenish-red galls of various shapes.

The root form, which is the more destructive, causes swellings on the

young rootlets, which then decay, and then the aphides collect on the

larger roots, which also decay away. During the first year of the

insect's attack no very marked symptom^s show, but in the second

year, growth is checked and the leaves look yellow and unhealthy.

If left the vine dies, and tlie aphides migrate to another if they can.

This migration may be in the soil or above the ground. In winter

the lice may become torpid and assume a dull brownish hue ; in spring

the young lice cast their skins and mature and deposit eggs, and the

young from these soon become oviparous females and lay ova again.

Several generations of these egg-laying females may occur and in

summer winged forms appear. These come above ground and fly

from vine to vine and deposit pseud-ova beneath the leaves and on

the wood and near the ground. There may also be a migration of

actual root forms to the leaves where they form galls.

The so-called " foundress " Phylloxera has a nearly circular or

flask-shaped body of an amber-yellow colour, or she may be ferrugi-

nous in hue, spotted from the ova in her body. This form comes from

a true egg laid in autumn by the sexual female. If an aerial

foundress, she punctures the leaves and becomes enclosed in the

swelling mass, and the leaf becomes studded with gall-like bodies.

Each foundress forms a single gall within which hundreds of pseud-

ova are laid. The galls are round and fleshy and great numbers may
occur on a single leaf and the leaves die in consequence. On the

roots they form small tubercles, these are caused by the young

Phylloxera which have developed in the leaves and have escaped

from the galls. It is this subterranean race which causes such harm

in Europe, whilst the aerial race is the worst in America—^^just the

reverse of what we see happens with the Woolly Aphis.

The subterranean females are also amber-yellow and they deposit

ova of a pale shiny yellow colour. These give rise to young which go

on feeding on the roots and cause the nodules on the fibres and loosen

the cortex on the larger roots. In the summer many of these

apterous lice become nymphs and come to the surface, where they

assume wings and fly about. These winged females produce pseud-

ova, and through them true males and females arise. These winged

females place the pseud-ova on the down of the underside of the leaves

and on the wood.

The males and females coming from these are very small, and

mouthless and wingless. The male is pale ferruginous yellow and

the female the same, but larger, and contains but one egg, which she



488 Insect Pests.

lays about the fourth day after she is hatched. This true egg is

olive in colour and it may survive all through the winter.

A subterranean race only may occur on a vine.

When this serious pest is known to occur under glass in this

country it is best to at once grub up the vine that is attacked and

burn it.

Bisulphide of carbon injected into the soil will kill the root form,

but it miist be done very thoroughly, many small injections being

made.

American and Australian stocks are resistant of this disease, and

the introduction of the former has done much to lessen the damage

caused by this pest in Europe.

Care should be taken to see that vines are clear before they are

planted in this country under glass, especially if they are imported

from abroad. Any found to show any symptoms of the root form

should at once be burned.

RED SPIDER.

{Tetranychns fclarius. Linn.)

This well-known vine pest also appears on many other plants, but

it must not be confused with the Eed Spiders of fruit out of doors

(vide Bryobia, etc.). It feeds upon the leaves, usually on the under-

sides, and causes tliem to become mottled or marked, and then rusty

in colour. Unlike the Bryobia of the gooseberry it spins a dense yet

fine network of silk under the leaves, amongst which it lives and

breeds. The presence of this fine silken webbing protects it from

ordinary contact washes to a considerable extent. The delicate silken

threads are passed out through a conical nipple situated underneath

near the apex of the body. The threads of the webbing are very

delicate, and are not very noticeable even with a lens until numbers

become matted together. The delicate strands are guided by the

Eed Spider's feet, and are attached to the fine hairs, veins, etc.,

of the leaf.

Dry, warm, and sunny weather favours the reproduction of the

mite.

The eggs are almost colourless, and spherical in form. They are

deposited irregularly in the webbing and hatch in a few days under

favourable circumstauces into little six-legged mites, which gradually

grow, moult their skin, and become the eight-legged nymphs and then

sexual adults. The legs are all of nearly the same length, and thus
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this Eed Spider, the Tetmnnrli I's, can at once be tokl from one of the

non-web-weaving Bri/oLlf/x. The winter appears to be passed in two

ways under glass, namely, in the egg stage on the wood and buds,

but more usually as immature or mature mites under the skin of the

wood or in any convenient shelter.

Teeatment.

This consists of either washing, dusting, or fumigating.

Eed Spider strongly object to cold water, and frequent syringings

in an early sta,ge of attack with plain water will often stave off attack,

but it is useless when any

amount of webbing has

been formed. Spraying

with liver of sulphur and

soft soap is generally of

benefit, but by far the best

method is fumigating with

sulphur. An old and ex-

cellent plan, if done care-

fully and at the exact

temperature (the knowledge

of which seems to be gained

only by experience), is to

paint the stove pipes with

liowers of sulphur. At
times damage is done in

this way, depending, it

seems, entirely on the heat

of the pipes and house. It is better to use sulphur fumes spread

by means of proper machines, such as that made by Campbell of

Manchester.

Very inferior results have been obtained with hydrocyanic acid

gas, and sulphur fumigation seems to be the best remedy we yet have.

OVA OF RED Sl'IHER AND TRANSPARENT YOUNG
JUST HATCHING.

(Greatly enlarged.)
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A.—SOME INSECTS WHICH MIGHT BECOME PESTS IN THIS

COUNTRY OWING TO IMPORTATION.

The Japanese Fruit Sca'le (Diasjns j^entagona. Tavg.-Tozz.).

The San Jose Scale {Aspidiotus -jierniciosus. Corns.).

The Mediterranean Fruit Fly {Ceratitis caintata. Wied.).

Cherry Fruit Fly {Bhagoletis cerasi. Linn.).

These have been ah'eady recorded in this country ; the second I found

on some American pears in a London shop, and the third and fourth are

given by Mr. George Verrall in his list of British Diptera. The Japanese

Fruit Scale has been found by Mr. Newstead.

THE MEDITERRANEAN FRUIT FLY.

(Ceratitis capitata. Wied.)

This fruit fly is recorded by Verrall in his list of British Diptera.

It must, however, be very rare, and its record probably is in connection

with imported fruit, for at one time im-

ported oranges could frequently be found

with these maggots in them. It is a

widely distributed insect, being common in

Southern Europe, Malta, the Azores, the

Canary Isles, Bermuda, Australia, Natal,

the Cape, China, Brazil, etc. Its larvae

feed in peaches, nectarines, apricots,

oranges, citrons, loquats, guavas, prickly

pears, etc. In parts of Spain the cultiva-

tion of peach, apricot and nectarine was

abandoned on account of its ravages.

The fly (Fig. 317) is very marked in orna-

mentation, especially the wings. In length

it is little more than
/j
to 1 inch, with wing

expanse of over J; inch ; the thorax is black,

marked with grey-brown ; the short, broad abdomen orange-yellow, the

first two segments with deep apical bands of silvery-grey ; the wings have

black lines and spots at the base, with dark bars, as shown in the figure.

[H. Knight.

-5[F.IHTEURAXEAN FRUIT FLT
(Ccnitills capitafa).
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Life-History and Habits.

The female Jays her e.^g in the fruit by meaus of a sharp ovipositor

;

usually numbers are laid together. They hatch in from two to four

clays, and the footless grubs live in the pulp, living in varied ways in the

different fruits—for instance, in apricots they work to the very centre.

The maggots live from two to three weeks, and then leave the rotten

fruit and pupate in the ground.

The puparium stage lasts from twelve to twenty- one days. In warm

[C. Fuller.

FIG. 318.—AI'l'LES ATTACKED BV FKUIT FLIES (Certttitis).

climates the whole life-cycle may take but twenty-eight days, and there

are several overlapping broods.

This pest is one readily spread in diseased fruit, and countries which

have taken an interest in fruit cultivation naturally protect themselves

against the introduction of this serious enemy. The fact that it is

recorded as British must not be overlooked.

Fortunately, through the great work of Professor Berlese, we have

a means of checking the increase of these fruit flies by spraying here and

there with a sweet poisoned mixture to kill the flies and so prevent

egg-laying and the consequent destruction of the fruit.



Appendix. 495

THE CHERRY FRUIT FLY.

{Ttliagoletls cerasi. Linn.)

This serious cherry pest on the Continent is recorded by Verrall as

British. Whether or nob it is a true native insect we do not know, or

whether the record is purely from the presence of the maggot of this fly

in imported fruit. In any case growers know nothing of it, and no one

seems-to be able to obtain authentic British records, that is, finding the

actual creature breeding in this country.

A short description is appended owing to its serious depredations on

the Continent and the too frequent importation of infested cherries into

this country. Fortunately, we do not peel or cut cherries in two ; the

result is that the maggots, as a rule, are eaten with the cherries. This,

if nasty, is to the benefit of the home grower.

The fly, which is common in the warmer parts of Europe, can at once

be told by its wing markings.

It appears in May, June and onwards. The female punctures the

skin of the cherry obliquely and. lays her egg in the flesh ; some say near

the stalk, and that the maggot

penetrates into the fruit on

hatching. The egg is white and

elongate, about 0*02 inch long,

somewhat broadened towards one

end. A distinct scar marks where

the egg has been laid. The incu-

bation lasts but a few days. The

maggot is creamy-white, (juite

footless, pointed towards the

head end, where are two small

processes above, two larger ones below ; the tail end is truncated. In length

it reaches nearly |- inch. Their abode is the flesh of the cherry, where

they burrow around the stone for three or four weeks. They are usually

mature about the time the cherries are ripe and in the consumers' hands.

Attacked fruit shows, as a rule, a brown discoloured patch on one side.

Attacked fruits do not seem always to fall, but in all cases the maggots

leave them and puj)ate in the ground, in a brown pupariuin case with

two short horn-like jjoints at each end.

These puparia may also be found at the bottom of baskets, boxes,

etc., in which the cherries are sent to this country, and also amongst

rubbish

.

It is said that the maggots are not found in fruits svith acid pulp,

such ai Hortense, Reine, Montmorency and Royale, but especially occur

[F. Edenden.

-WING OF CHERUY FRUIT FLY.

(X9.)
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in Whitehearts and Bigaroons. They do not occur in the " Guigne a

collier," grown in Normandy, nor in the wild cherry.

Should this insect, which may be British, but which in any case is

very rare, and ivlticli is imported in foreign fruit, become noticeable in any

l^lantation or garden, it would be wise to forego any crop by having all

the fruit destroyed to prevent damage another year and the possible

spread to other plantations near, and so, perhaps, over the whole southern

part of the country.

THE JAPANESE OR WEST INDIAN FRUIT SCALE.

(Diasjjis pentagona. Targ.-Tozz. = Biaspis awygdali. Tryon.)

Although, as far as we know, this insect is not found in Britain to-day,

we must not overlook the fact that it has been imported and has lived here.

Newstead (1) quotes its ap-

pearance at Kew in March 1898

on Prunus pseudo-cerasus, on plants

imported from Japan which had

been out of doors since January

in the same year. Again (2), in

1899, he says :
" In January of

the present year a consignment of

several hundred Japanese cherries

(Prunus pseudo-cerasus) was im-

ported into this country from

Japan which ultimately fell into

my hands, and were disseminated

over the British Isles without any

knowledge that they were badly

infested with the scale. In the

following April two of the plants

from the consignment were sub-

mitted to the writer for the purpose of identifying the insects upon

them, which proved to be the destructive scale insect Diaspis amygdali

of Tryon. On inquiry it was found that the greater number of the

plants of this particular batch (100) had been planted out of doors

since the time of arrival, and the examination proved the insects were

not in any way affected by their change of climate, but appeared in

a perfectly healthy condition." Later, June 3rd, the insects were still

found living, so the plants were burned. Some plants do not appear to

have been traced. Enough was seen, however, to show that the insect

can live in the open in England.

As the Japanese cherry is often imported to this country, it is very

[i: KdcnUn.
FIG. 320.

JAPANESE FRUIT iiCK\.Y. (Dimpis iientagona).
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" For the purpose of identification it will^ be necessary briefly to

describe the salient characters of the female, which alone affords us

the means by which we can sepai'ate ib from the numerous allied species

belonging to the same sub-family."

" The covering scale of the male is pure white, narrowly elongated,

and much smaller than that of the female. Within this covering, which

somewhat resembles the finger of a glove, the insect undergoes its trans-

formation, appearing in due season as a very tiny two-winged fly having

an orange coloured body." The male scales are often densely massed on

the branches together and make them look as if whitewashed.

Lounsbury (5) describes the female scale as being nearly circular, with

an orange-yellow spot midway between the centre of the scale and the

front margin, and says that old scales and those fully exposed are quite

grey, but on the fruit, and when sheltered

by the buds, the colour is almost white.

The situation makes some diflPerence in the

rotundity of the scale and in its form.

As no one but the specialist can identify

these scale insects, it would be best if the grower

is in doubt to send them to Mr. Newstead at

the University, Liverpool, or to myself. The

female scales remain long on the trees after

death. The female insect under the scale is

pink. About 150 eggs are laid by each female.

The young are j^ink, and then become covei'ed

with a coat of loose white waxen woolly

threads. There may be three generations per

annum in America, as many as four at the

Cape,

reddish discoloration around the scales when on

X

^'^.

i^^

[F. Edemlen.

FIG. Z'l'i.—Dias'pis peatayona 9-

.lamaica (Geranium).

(Greatly enlarsed.'

th

Lounsbury describes

i fruit. In South Europe it is a great pest on the mulberry.

Treatment.

If it occurs in this country again, the best plan is to fumigate the

stock at once with hydrocyanic acid gas or burn it. It is an extremely

difficult insect to destroy. Resin wash and lime, salt and sulphur washes

appear to do most good as spray fluids.

Natural Enemies.

Numerous ladybird beetles feed on this scale insect in different

countries. At the Cape a Two-spotted Ladybird (Chilocorus distigma,

Klug) and its larvae seem to do some good. A Chalcid Ely (Aspidioto-

2)hagus citrinus, Craw) also infests the scale in Cape Colony.
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THE SAN JOSE SCALE.
(Aspidiofus perniciosKs. Com.)

This pest is by far the most pernicious of the many insect enemies

fruit-growers sufter from abroad. It was apparently introduced into

'^^ '^

Fir,. :;24.- SA.\ .luSE scale (AsjiKhotu.s- perntclofiKS).

On apple. (X S.)

America from Japan, and it has flourished and spread to an alarming

extent. Its native home is China. It was imported into California in

1870. It lirst became injuriously abundant three years later at San

Jose, hence its popular name. It spread in twelve years throughout all

California, Oregon, and into Washington State, and has since gradually

extended its range until now we may say it is found in all the States

lying south of the great lakes. In Australia it is found in several parts

of New South Wales, in Victoria and South Australia. Mr. Froggatt

states that it " has been in existence in New South Wales and some of

the other Colonies for many years. As far as I can learn it has been

looked after and checked, if not stamped out, both in Victoria and South

J K 2



500 Appendix.

Australia."* It was introduced into Sydney from California on apple

and pear stocks by a nursery firm. Its distribution, given by Mrs.

Fernald ('A Catalogue of the Coccidai of the World,' p. 275, 1903), is as

follows :—Canada, United States, Chili, Germany, Australia, Japan,

China, Hawaiian Islands.

Plants Affected by the San Jose Scale.

Mr. S. J. Hunter, M.A., in an article f states that this scale attacks

nearly all fruit trees and fruit-bearing shrubs, mainly rosaceous trees

and bushes. Professor Webster gives the following as being attacked

by A. perniciosus | :— Black Walnut [Juglans nigra), Caroline Poplar

(Popidus deltoides), Lombardy Poplar (P. nigra-italica), Golden Leaf

Poplar (P. deltoides aurea), European Willow {Salix verminalis), Ameri-

can Chestnut (Castanea dentata), Elm (TJlmus americana), Osage Orange

(Toxylon pomiferum), Gooseberry (Eibes iwa-crispa), Currant (P. ruhrum),

Cotoneaster (Cotoneaster frigidium), Japan Quince (Pyriis japonica), Rose

{Bosa spp.), Elowering Peach {Primus persica), Elowei'ing Cherry (P.

avium), Sumac (Bhus glabra). Grape (Vitis labrusca), American Linden

(Tilia americana), European Linden ( T. europea), Hardy Catalpa {Gatalpa

speciosa), and Mountain Ash (Sorhus americana).

Mr. Howard § gives Apple, Crab Apple, Pear, Bartlett Pear, Duchess

Pear, Plum, Japan Plum, Satsuma Plum, Prunus pissardi, P. maritimi,

Peach, Apricot, Almond, Black Currant, Citrus albopanetatus, the Loquat,

Pied Dogwood, June Berry, etc. Professor Lintner
||

also gives the

following food plants :

—

Acacia, Euonymus, Spirsea, Cratsegus, Persimmon
(Diospysos), Alder (Alnus), and the Laurel-leaved Willow of Asia.

Howard and Marlatt ^ also mention amongst others, the Raspberry.

Lastly, Mr. Maskell'"'* records.it on the Gum Tree {Eucalyptus corynocalyx)

from Adelaide, South Australia.

Many others may be added {vide Fernald, ' Coccidse of World,' p. 275,

and Rept. Conn. Exp. Sta., 1902, p. 132, 1903).

Appearance of the Scale.

The scale is round (sometimes very slightly elongated), Hat, and applied

close to the bark, leaf or fruit of the tree, resembling to some extent the

bark of the twigs in colour. At or near the middle of each scale is a

* Agri. Gazette of N. S. Wales, Dec, 1897, p. 874.

t Bull. Dept. Ento. Univ. of Kansas (Scale Insects), p. 9 (1898).

t Bull. 81. Ohio Agri. Exp. Station, p. 184 (1897).

§ Tech. Series, No. 6. Washington Dept. Entomology.

II
Eleventh Ptep. State Ento. New York State, p.

1 Bull. San Jose Scale. 3. Dept. Agriculture U.S.A., p. 38 (1896).
** Trans. New Zealand Institute, vol. XXVIII., p. 886 (1896).
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small, round, slightly elongated nipple, arising from a depressed surface
;

sometimes this point is brown or black, at others yellow in colour.

The female scale is circular and varies in diameter from -^-^ to J

inch. The cast skins of the larva are central, the fully-formed scale

is mottled gTey, except over the central exuviae, where the colour varies

from pale to reddish-yellow, but in some it is dark brown. The scale is

usually smooth but sometimes slightly annulated.

The male scale is oblong, nearly twice as long as wide, from ^j^j to ^V
inch long ; there is a nipple-like prominence between the centre and

the anterior margin of the scale. The male scale is darker than the

female, sometimes almost black, but the larval scale covering the exuviaj

is often light yellow as in the female.

Often the central larval scale is black

and the additions grey. The imme-

diate coverings are dull yellowish-

grey.

These scales congregate thickly

on the bark, overlapping one another,

and are often covered with a black

sooty fungus (Fumago salicina). The

scales being so minute single speci-

mens may easily escape detection,

but when present in numbers the

grey colour shows up on the bark

clearly. " Trees seriously infested,"

Mr. Fletcher* says, "look as if

dusted with lime or ashes." It is

found at the end of the branches

and twigs in the pear, but on peach

it attacks the older parts as well.

Upon young growths the scale is

surrounded by a narrow reddish

band, especially around the female

scale. On young twigs. Hunter

notices that the layer of tissue be-

tween the outer bark and wood proper becomes dark red or purplish, the

rings often being most striking.

On the leaves the scales are found in one or more rows upon the

upper side of the mid rib. Infested leaves turn purplish-brown.

The fruit is frequently attacked and becomes rough and pitted. On

pears we may always detect this scale by the reddish discoloration round

the scale.

* Twenty-fifth Annual Rept. Ento. Society of Ontario, p. 74 (1894).

[E. P. Felt.

FIG. 325.—SAN JOSE SCALE. (X 5.)
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Life-History.

This insect in America passes the winter in either an immature or

nearly mature state, protected by its scale. In the late spring the female

reaches maturity and the male comes forth as a two-winged insect. The

winged male is orange in colour, with a dusky-brown prothorax, brown

transverse band on the thoracic shield, and purple eyes ; the wings are

dusky, iridescent with yellow and green ; it has a long anal style, dusky

bi"own in colour. The females, having been fertilised by the winged male,

commence to produce young. Eggs are not laid by this species as a rule,

but young are produced direct. The female continues to give birth to

young for six weeks and then dies. It is generally believed that this

insect is always viviparous, but Riley, Matthew Cook and Klee state that

white or yellow ovate eggs are also laid. The young or larvge are minute

active six-legged creatures, orange in colour, and about xo%o ^"^^

long. When they crawl forth from under the female scale they wander

about upon the trees for some little time, and then fixing their long

proboscides into the plant remain sedentary and soon commence to form a

waxy covering or scale. At first this scale is white and fibrous (Howard).

In two days the larva is said to become invisible, being covered with a

pale greyish-yellow shield, with a projecting white nipple in the centre.

In this stage both male and female scales are alike, but about twelve

days later the larva undergoes the first moult, when the scales of the two

sexes become distinct. Both immature male and female beneath the

scale will be seen to have lost their legs and antennae, the females their

eyes, but the males have large purple eyes. About eighteen days after

birth the male enters the propupal stage, in which a new set of legs, etc.,

become formed, and six days later the winged male hatches out. The

females keep sedentary and reach maturity about thirty days after birth

and give rise to young about a week later. At least five generations

occur in the year in America, if not more.

Rate of Increase.

This jjest increases with extraordinary rapidity in America. Experi-

ments conducted by the Department of Entomology at Washington have

proved beyond doubt that a mature female produces nine to ten young

every twenty-four hours for six weeks, making a total of 400 individuals

from one insect. From accurate observations in connection with these

experiments it was estimated that one winter female will give rise to a pro-

geny of 3,216,080,400 in one year under the most favourable conditions.

Natural and Artificial Distribution.

The San Jose, like other scales, can be distributed in a number of

ways from tree to tree, orchard to orchard, and country to country.
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Since the larva; only can wander about, and these for a comparatively

short distance, their distribution can only take jDlace by outside agencies

to any appreciable extent. The larval scale insects are no doubt blown
about by the wind, especially such as are of a woolly nature, but Aspidioius

perniciosus also is disseminated in that way. That birds and various

insects carry scale larvae from tree to tree and even over considerable

distances is a well established fact. Amongst insect distributors have

been noticed ants, upon which the young scale larvas have been seen.

They have also been seen upon the wing covers of ladybirds.* The
main distribution of scale insects is on nursery stock and ornamental

plants. No more potent means of distribution exists. In nearly all cases

the introduction into various States in America of this pest has been

traced either to imported nursery stock or to infested cuttings. Should

any such stock be obtained from any of the American States or other

parts where the San Jose scale exists they should be subjected to a com-

plete examination and fumigation. Fruit, especially pears from infested

areas, also carries the scale, and from this way we must partly guard

against its introduction into this country.

A way in which we might obtain this Aspidiofus is by the scales

attached to the imported fruit being thrown with the skin of the pear

near some fruit or other tree, when the young hatching from the gravid

females might easily ascend and set up a colony from which numerous

other areas might receive the disease by various natural agencies.

But the chance, it seems, of the disease spreading from infested fruit

is very slight. Professor Webster says | :
" While there is a certain amount

of danger from this source, yet up to the present time not a single

instance has been recorded where infections from this source could even

be suspected. So far as known to me, every outbreak of this scale has

been traced to nursery stock."

There is certainly some risk that these infested fruits, finding their

way into the country, may enable the disease to get a foothold in our

orchards and hothouses. But it is especially on imported plants, both

fruit and ornamental, that we must keep watch.

The Probability op Its Introduction and Spread in England.

That the San Jose scale is sent to this country there is no doubt, a

very meagre and cursory examination having revealed its jjresence on

pears. It is, of course, very difficult to say whether the imported insects

if they reached our fruit trees would stand the rigours of our climate.

But judging from the history of other species, we know that some can

withstand very great differences of temperature. We cannot, in fact, rely

* Eleventh Eeport of New York State Entomologist, p. 224, Lintner.

t The San Jose Scale in Ohio Bull. 21, Ohio Agri. Exp. Station, 1.S97,

p. 192.
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upon climatic barriers in regard to the Coccidse. As Mr. Cockerell * says :

" it is probable that the very rapid reproduction of Coccidae enables them

to quickly adapt themselves to changes of climate, through survival of the

fittest. Thus if there are a million scales in an orchard which is touched

with frost, if only one gravid female survives it will suffice to eventually

re-stock the orchard and with a comparatively frost-proof race." This

authority gives as an example the Peach Scale (Diaspis ami/gdaU), which

flourishes equally in Washington and in the tropics. We must remember

we have found the last-named breeding here. Moreover, the scale insects

are so erratic in their behaviour in any new country into which they are

introduced that it is quite impossible to predict the results of their

introduction.

Although it is extremely unlikely that we shall sufiier from its intro-

duction, it is nevertheless advisable, when we take into consideration the

peculiar circumstances of the case, that all fruit-growers and gardeners

should be able to detect this scale, of which Professor Webster says :

—

" Of all scale insects at present known in America, this is the most to be

feared on account of its deadly effects on the trees, the rapidity with

which it increases, and the difficulty of killing it." One of our chief

authorities on scale insects in this country, Mr. Newstead, said at a

meeting of the Entomological Society of London, that there is no reason

to suppose that it would be more injurious in this country than the

Mussel Scale (M. pomorum), since in this country it would probably

conform with the habits of all other scale insects and become single

brooded. But in orchai'ds we find the Mussel Scale often most injurious

to apple trees, especially young stocks. We must not overlook the fact

that it has also occurred in Germany.

Other Scales Might be Mistaken for A. perniciosiis.

It is extremely difficult to identify the San Jose scale from amongst

the other thirty odd species of the genus Aspidiotus, when the scales are

detached. But when present on the fruit and bai-k they can easily be

told by an expert by the changes produced on the plant tissues around

and beneath the scales and by their microscopic structure.

A common scale met with in greenhouses is A. nerii, the Oleander or

White Scale—its snowy whiteness will distinguish it from A. perniciosus.

The common Camellia Scale [A. camellise) is similar in form but yellow

when fresh, and on tearing away the upper scale a pui-e white under-scale

is seen closely adhering to the under surface. In all cases an expert's

advice should be sought before we imagine we have A. perniciosus, and we
are sure that great authority, Mr. Newstead, of the School of Tropical

Medicine at Liverpool University, would gladly help any grower in

settling the question.

* ' On the Danger to American Horticulture from the Introduction of

Injurious Insects,' New Mexico (1897).
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B.—BENEFICIAL INSECTS.

Little notice has been drawn to the many insects which can only

be looked upon ;i,s beneficial on account of their tending to keep down an

access of other insect life. After many years' observations the writer is

inclined to believe that they are quite competent to keep the l)alance of

Nature but are quite incompetent to restore that balance of Nature upset

by man. One or two cases of the benefit of such introduced " friends " are

known, such as the cushion scale and the Vedalia ladyl)ird one hears so

ttiuch of, and which seems to have been made a jumpinL;-})]ank for anyone

to write and talk about.

\
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FIG. 327.—EGGS OF LACE-WING FLY (C/injsopa).

(Slightly enlarged.)

FK;. 328.— I'UF.E OF I-ADYBIKIi BEETLES (IX HOP LEAF.
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of friends appear, but as the damage has been done it is not much to

be thankful for. Next year we get just as bad an attack, if climatic

conditions have been favourable to the inci'ease of the many which

escape their natural foes.

The chief insects that we may call friends in Britain are the Lady-

birds (CoccinelUdse), the Ichneumon and Chalcid Flies (IchneumonUlse,

Braconidse and Chalcididse), the Lace-wing or Golden Eye Flies (Chrysn-

pidse), the Hover Flies (Syrphidse) and the Tachina Flies (Tachinldu'),

some of which are shown in the figures given here.

Thei-e have always been these parasitical and insectivorous insects ;

there have always been other insects causing endless loss to the fruit-

grower, and he knows full well in this country, where fruit-growing

knowledge is far in advance of any other, that they are no remedy for

such ills, and can scarcely be considered palliatives, and one can only

regret to see sums of money being wasted in such matters elsewhere.

Man must destroy his enemies, and it is useless to rely on Nature to do

so for him.

C—WASHES AND FUMIGANTS USED AS INSECTICIDES

AND ACARICIDES.

There are a gx'eat number of washes used for the purpose of destroying

insects, either acting directly or indirectly. Many of these have been

used in a haphazard way and have no scientific status.

At present we know little about this subject, and it was not until the

Duke of Bedford and Mr. Spencer Pickering undertook the scientific

investigation of this important matter at Woburn that anything of

scientific and practical importance had been done. The result of their

work in a few years has been that the knowledge of insecticides in this

country has passed far ahead of that of America or any of our Colonies,

where previously we had to gain most of our knowledge.

There may still have to be made some radical changes in the past

unscientific, but often very successful, treatment of this subject. For

instance, the writer at present cannot see, after twenty-five years' work,

that the metal emulsions are competent to deal with all caterjnllars, but

further experiment may prove that, made with solar distillate, they are

just as useful as the more dangerous arsenical sprays. Even then we

may have to consider the injurious effects of paraffin on the health of

fruit trees as compared with the comparative harmlessness of arsenate

of lead.

The importance of hxich vegetal insecticides as tobacco is one that we

must keep well to the fore, for after many years of experimenting and

observations, the writer has never seen,' even when the trees are in
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blossom, the least harm done by it, and the insecticidal value is very-

great.

The one thing growers have to guard against is the unscrupulous

throwing on the market of patent washes, usually made and boomed by

23eople who do not seem to fully appreciate the harm they may be doing.

The more such things are boomed the less we usually find in them.

When we see a wash or so-called " spray fluid " being forced upon us that

will cure all the diseases, insect and fungoid, then we may rest assured

that its marketable value is very low.

Growers may spend much too much on the spraying of their planta-

tions, a costly procedure, when many of these washes are merely ex-

perimental, and will be for many years to come, for the subject is only

just at its birth. It is well that they should go cautiously.

As far as we can say at present, winter-washing is of use mainly as

a means of cleaning the trees, and need not be clone more than once

every three or four years in a good plantation, tniless in very damp
localities. No wash has yet been found of any service in destroying

insects' eggs, nor is likely to be in the near future.

The grower should aim at destroying the young insects by washing in

early spring with an arsenical and contact wash, such as arsenate of lead

and paraffin, and with this can be added the fungicide Bordeaux mixture

;

this should be done again after the blossom has fallen. Any subsequent

treatment must depend on any particular attack.

Gooseberries and cui'rants may be sprayed in late winter with paraffin

jelly wash or liver of sulphur and paraffin to cope with red spider, scale

and fungus, and again later. Special attacks need to be treated

specially.

No one remedy is likely to prove effectual to all, any more than one

human dose will cure all man's ills.

One point is often neglected, and that is, that we must see to the

general health and nutrition of our trees grown under unnatural circum-

stances, for healthiness will help a lot to combat disease.

Trapping, destruction of egg-masses (on prunings), and the employ-

ment of poultry or pigs in plantations, as circumstances permit, are other

things we must not neglect. Lastly, the cultivation and development of

varieties least subject to disease and most suited to the district should be

a point to carry foremost in our work in combating plant pests.

The spraying of fruit trees is essential, but it will only do some good,

and may exceed in cost the net results gained unless carried out in a

careful manner and unfettered by quackery.

As far as insects go it must be looked upon purely as remedial and not

preventive.
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CAUSTIC OR WINTER WASHES.

CAUSTIC ALKALI WASH.

FORMUL.I':.
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Preparation.

Dissolve the iron sulphate in 9 gallons of water ; slake the lime in a

little water, and then add more, so as to make it into a milk of lime
;

then run the milk of lime into the dissolved iron sulphate through a fine

sieve to strain off all grit ; then churn the paraffin into the iron sulphate

and lime, and finally add the caustic soda.

Uses.

This wash acts as a great cleanser of the trees, removing moss, lichens,

alspe, etc. It also kills 'the delicate ova of the mussel scale.

Time of Application.

Any time between November and February.

WOBURN WINTER WASH (B).

Formula,

Copper Sulphate.

Lime ....
Paraffin (Solar distillate)

Caustic Soda

Water ....

1^ lb.

Ub.
5 pints.

2 lbs.

10 galls.

Preparation.

Dissolve the copper sulphate in 8 or 9 gallons of water, slake the

lime in water and add to the dissolved copper sulj)hate, running it in

through a fine sieve to strain off all grit ; then add the paraffin and

churn, and then add the caustic soda and add any water to bring the

whole up to 10 gallons.

Uses.

This wash acts as a cleanser of moss and lichens ; it also is fungicidal,

and is of value where apple scab occurs on the wood. The mussel scale

ova are also de.stroyed, and also oyster-shell bark lice. The copper

sulphate is not necessary except where apple scab occurs on the wood.

Time op Application.

Any time between November and February.



Apjjendix. 511

LIME AND SALT WASH.

(1) Lime.

Salt .

Water

(2) Lime
Salt .

Waterglass

Water

(3) Lime
Salt .

Washing Soda

Water

1 t(j li cwt.

aO to 40 lbs.

100 galls.

1 to li cwt.

30 to 40 lbs.

5 lbs.

100 galls.

1 to 1.^ cwt.

30 lbs.

3 lbs.

100 galls.

Preparation.

Get fiesh lime of the best possible (quality (flare lime is found to

be the best) and let it slake gradually, and then mix it with the water in

which the salt has been dissolved and strain through fine sieves or

sackings into another receptacle. Waterglass has been added to make

the wash hold better on the trees, but it is not essential, and does not

always seem to have sufficient effect to make the extra cost worth while.

If it or the soda is added, it should be put in the strained wash,

having beea previously dissolved in water.

Uses.

For the prevention of hatching of the eggs, of apple sucker, plum

aphis, and also for cleaning the trees of moss, lichens, etc.

Time of Application.

The end of February until the beginning of April. Spraying should

cease as soon as the buds open.

LIME-SULPHUR-SODA WASH.
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the caustic soda ; let this boil for some time, and then add the dissolved

soft soap and full quantity of water.

LIME-SULPHUR-SODA-SALT WASH.
Formula.

Quicklime . . . ,
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This insecticide may be obtained as a paste called Swift's Arsenate of

Lead Paste and in other paste forms.

Uses.

It destroys all biting-mouthed insects, such as caterpillars and beetles,

especially beneficial for AVinter Moth, Codling Moth, Lackey Moth,

Curra,'nt Moth, Gooseberry and Nut SawHies, Slugworm, etc.

This wash may be mixed with Bordeaux mixture and also parathn.

Time of Application.

The first spraying should take place as soon as the buds show signs

of bursting and again as soon as the blossom has fallen. Now and again

a third spraying may be necessary to kill Gold Tail and Vapourer Moth
caterpillars, etc. It should be used as a fine spray, and the spraying

should cease as soon as the leaves are seen to be dripping.

B. Paris Green.

FORMDL.'E.

(1) Powder:—
Paris Green Powder. . . . . . . 1 oz.

Water 10 galls.

(2) Blundell's Paste (Copper Oxide, 31 p.c, Arsenic Trioxide,

59 p.c. Acetic Acid, 10 p.c.) :

—

Blundell's Paste . . . . . . . 1 oz.

Water . 10 galls.

Preparation.

Mix either the powder or paste with the water and keep in constant

movement to prevent the Paris green sinking to the bottom of the water.

The writer has always found the addition of lime, at the rate of 4 oz.

to the 10 gallons, of benefit in stopping scorching, but 8trawson says this

is not necessary.

For delicate-leaved trees, such as peach, nectarine and apricot, -^ oz. to

10 gallons is sufficient.

Uses.

For destroying all biting-mouthed insects, such as caterpillars and

beetles.

Time of Application.

The same as for arsenate of lead. It is necessary that this wash is

put on as a very fine spray, owing to the scorching effect it has on

foliage. It must never be used when the trees are in blossom.

2 L
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C. Calcium Arsenate.

Formula axd Pkeparatiox.

Add one part milk of lime to every one part of crystallised sodium

arsenate dissolved in 400 to oOO parts of water.

Uses, Etc.

The same as the former.

D. London Purple.

Formula.

London Purple . . . . . . 1 oz.

Lime . . . . . . . 1 oz.

Water 10 galls.

Uses, Etc.

The same as the previous arsenical washes.

E. Arsenite of Soda.

Formula.

White Arsenic ...... 2 lbs.

Sal. Soda 8 lbs.

Water 2 galls.

Preparation.

Boil until the arsenic is dissolved (about fifteen minutes) and keep up
to '2 gallons by adding water. Use 1 pint of this to 40 gallons of water.

Uses.
The same as above.

General Notes on Arsenical Washes.

Of the five mentioned there is no doubt that arsenate of lead is

best to use, because of its being more easily mixed and holding in suspen-

sion longer than Paris green, etc., and in the almost entire absence of

burning the foliage if properly mixed ; it has also more adhesive

properties.

The paste form known as Swift's Paste has been found satisfactory in

many parts of the world, and is best to use unless great care is taken in

making the home-made wash.
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Fruit trees should not be sprayed with these arsenical washes when
in flower, as the bees are so readily poisoned, and they should not be

sprayed for at least four weeks before the fruit is gathered. This is a

point we must remember when gooseberries and currants are growing

beneath apple and plum.

These arsenical washes should be put ou in as flne a spray as

possible.

Animals may be kept in the grass orchaixls when the trees are sprayed,

as long as they cannot get at the actual wash.

All receptacles in which tlie arsenical wash has been mixed should be

cleaned and kept away from stock.

We must remember that these washes, especially when concentrated,

are deadly poisons.

Arsenate of lead is generally used in conjunction with Bordeaux

mixture, and it also emulsifies paraflin, so that we can combine a

funsrit'ide and an insecticide for mandibulate and haustellate insects

PAEAFFIN EMULSIONS OR CONTACT WASHES FOR
HAUSTELLATE INSECTS.

PARAFFIN EMULSIONS.

Ft>r winter application these washes may be used \ ery strong, l)ut for

summer use they must be much dduted.

Except in bad attacks of scale insects they cannot be recommended for

summer use, nor paraflin in any form.

In spring it may be used for red spider on gooseberries in the form

given under Paraflin Jelly, but it is best to apply it before the leaves are

showing, as even the flnest oils do harm to vegetation.

Through the work of Mr. Spencer Pickering we now know more of

these matters, and growers will dt) well to use the oil recommended by

him, known as Solar Distillate.

The usual form of paraflin emulsion is soap emulsion, but ]Mr. Pickering

has recently shown that metal emulsions are superior as emulsions. Pro-

bably for scale insects the metal emulsions will soon supersede the soap

emulsions, but for aphides they are not likely to do so, as the soap is an

active killing agent, holding on to the mealy skin and is alone sufficient to

destroy them.

A. Soap Emulsions.

The Riley-Hubbard fonnula is also gi\en here, but the emulsions I have

used have been the following :

—

2 L 2
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Formula.

{For Winter Use only.)

(1) Paraffin (White Rose) 1 gall.

Soft Soap 1.1 lb.

Water 10 galls.

{Summer Use.)

(2) Paraffin ....... 4 pints.

Soft Soap . . . . . . lUb.
Water ....... 10 galls.

Preparation.

The soap is dissolved in boiling water, and when still very hot (better

still just boiling) the paraffin is added and the whole churned by means
of a force pump into a creamy mass.

The Solar Distillate oil is undoubtedly the best to obtain, but

excellent results have been obtained with Tea Rose and White Rose oils.

Uses.

For the destruction of mussel scale eggs in the winter, oyster-shell

bark louse and brown currant scale; for aphis, etc., in summer.

No effect on insect eggs.

Riley-Hubbard Formula.

Formula.
Paraffin ....... 2 galls.

Boiling Water ...... 1 gall.

Soft Soap . . . . . . . i lb.

Preparation.

Dissolve the soft soap in boiling water, and when still boiling hot pour
it into the paraffin and churn it into a creamy liquid.

Dilute for use one part of this emulsion with from ten to fifty times

the bulk of water.

Uses.

For destruction of scale insects and aphides.

Time op Application.

The strong solution when the trees are dormant, the weaker in

summer.

Paraffin Jelly.

Formula.
Paraffin 5 galls.

Soft Soap 8 lbs.
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Prepakation.

Boil the soft soap and the paraffin together and when boiUiu-- add
1 pint of cold water and stir well. This becomes a jelly on cooling ; add
10 ll)s. of this jelly to every 40 gallons of water.

Uses.

For the destruction of red spider on gooseberry, and also for killing

the brown scale on gooseberry and currants.

Time of Application.

In February if only for scale, in March if for red spider or for both.

B. Paraffin-Metal Emulsions,

FORMUL.i;.

{For Summer Use.)

(1) Copper Sulphate

Lime Water
Solar Distillate

Water

(2) Iron Sulphate

Lime
Solar Distillate

Water

10 oz.

8 galls. 3'pts.

24 oz.

10 galls.

10 oz.

5 oz.

24 oz.

10 galls.

Preparation.

Dissolve the copper or iron sulphate in water and add the lime water

or lime, and then churn in the oil and bring up to 10 gallons with water.

Uses.

The first acts both as a fungicide and insecticide, the second as an

insecticide only. Aphides, leaf hoppers, thrips are destroyed by this

wash, and according to Mr. Spencer Pickering's results caterpillars are

also killed by it.

Time of Application.

Just when the buds are bursting and again when the blossom has

fallen. Arsenate of lead may be mixed with either of these washes.

Apply as a fine spray.

QUASSIA AND SOAP WASH.
Formula.

Quassia Chips

Soft Soap .

Water

lib.

i lb.

10 galls.
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Preparatiox.

Boil the (juassia chips in water for a couple of hours, then dissolve the

soap in warm Avater, if possible, and mix the strained-oif quassia extract

with the soap.

Another method of preparation consists of boiling the cjuassia with

half the soap and half the water, strain off the liquid and boil the residue

for one hour with the rest of the soap and water, and mix the two

decoctions and make up to 10 gallons of water.

Uses.

For the destruction of all aphides and psylla.

Time op Application.

As soon as the aphides hatch from their eggs, or appear on the plants,

if migrants ; for psylla, when in the trusses of blossoms or when they are

hatching.

VEGETAL WASHES.
These are particularly useful, on account of their being quite innocuous

to the plants and at the same time have very powerful insecticidal

properties.

There are three used, namely :

—

(1) To])aeco Wash.

(2) Hellebore Wash.

(3) Pyrethrum.

All three of these are also used as dry powders for dusting, but applied

in liquid form they are found more successful. Tobacco and pyrethrum

are also used as fumiffants.

Tobacco Wash.

Formula.
(1) Tobacco Powder

Soft Soap.

Water

(2) Tobacco Leaf

Soap .

Water

3 lbs.

Ub.
10 galls.

ilb.

Ub.
10 galls.

Preparation.

Infuse the tobacco powder or leaf in water for about six hours, then
strain off and press the tobacco and infuse again. Add the tobacco

extract to the dissolved soft soap and water.
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Uses.

An excellent insecticide for aphis, psylla, cuokon spit insects, leaf

hoppers, and thrips. It is also to some extent a repellant or insectifuge,

and for this purpose might be sprayed over unopened or opened blossom

to prevent egg-laying by pear midge and apple sawHy Nothing definite,

however, can be said on this point.

It may be obtained in the form of a powder-tobacco, which has been

denatured, in bond at 20s. per cwt., or if the leaf is used, any of the

coarser tobacco will do, at about 3s. Qd. per lb. If powder is employed a

much greater quantity is necessary than if the leaf, but the former, being

so much cheaper, is recommended. Messrs. Voss and Co. send out a

tobacco extract, 1 lb. of which equals 3 lbs. of tobacco and makes 10

gallons of wash.

Time of Application.

For aphis and apple sucker in early spring, best just after the buds

have burst. For thrips, etc., in May and June. It may be used at any

time even on opened blossom.

Hellebore Wash.

(The root of Vtratnun alhim.)

Formula.

Fresh Hellebore Powder .... 2 lbs.

Water 10 galls.

Preparation.

Obtain the best fresh ground hellebore and merely mix it with water

and keep constantly agitated.

Uses.

For the destruction of all sawtly larvie.

Time of Application.

This ^•aries according to the species of sawfly.

Pyrethrum Wash.

(The flowers of Pyrethrum spp.)

Formula.

Pyrethrum 2 to 8 lbs.

Water 10 galls.
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Preparation.

Infuse the fresh powder in hot water for three or four hours, and then

strain oft" and add to the full amount of water.

Uses.

For all biting insects as a spray, and for all insects as a powder or

fumigant.

Time of Application.

According to the appearance of the pest.

ACAEICIDES.

LIVER OF SULPHUR.
{Pofa,^siuru SiiJphitle.

)

Formula.
Potassium Sulphide. ....
Water

3 to 5 oz.

10 "alls.

Preparation.

Dissolve the substance in water.

Uses.

This is not only fungicidal, but is also an acaricide, and may be used

on gooseberries for red spider. It may be mixed with paraffin. Its

action is somewhat uncertain as an acaricide, however, and its place is

being taken by paraffin jelly.

LIVER OF SULPHUR AND PARAFFIN.

Iron Sulphate

Quicklime .

Paraffin

Potassium Sulphide

Water up to

Formula.

Preparation.

2oz.

1 oz.

16 oz. (liquid).

4 to 6 oz.

10 galls.

Dissolve the iron sulphate in 6 to 7 pints of water, and add to this

the (juicklime, made into a milk, passing it through a fine sieve to strain

off any grit, and then emulsify the above with 16 liquid ounces of

paraffin ; then dissolve the potassium sulphide in 9 gallons of water and
pour the emulsion into it and well mix.
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Uses.

This wash may be used in winter on bushes and trees attacked by
scale, or in late winter on bushes attacked by red spider.

If used in the spring, half the quantity of potassium sulphide should

be used.

FUMKIATIOX.

Two substances are used for the purposes of fumigation to kill insects

on nursery stock. These are (1) hydrocyanic acid gas and (2) bisulphide

of carbon.

The first-named has proved itself of great value, and abroad is used

out of doors to fumigate fruit trees.

This is not necessary in this country, nor is it done by any fruit-

growers.

The necessity of fumigating nursery stock before planting is now
recognised by our most up-to-date growers.

In some of the Colonies, such as the Cape, all introduced stock is thus

treated.

HYDROCYANIC ACID GAS.

The proportions of the chemicals used do not vary, but the quantity

used of them per cubic foot of space depends on whether the plauts are

dormant or in foliage, whether they are deciduous or non-deciduous, and

according to the variety of plant treated.

Formula.

Potassium Cyanide (98 p.c.) . . . 1 oz.

Sulphuric Acid (sp. gr. 184) . . . 1 oz.

Water . . . . . . . 4 oz.

Extent.

100 to 200 cubic feet for dormant plants, 1,000 cubic feet for green

plants.

Preparatiox.

Prepare an air-tight shed or glass-house of known capacity, then pile

up the nursery stock to be fumigated. The sulphuric acid and water are

then mixed together slowly by dropping the acid into the water, and this

is put in an earthen basin. The cyanide is then allowed to fall into the

sulphuric acid and water, and at once the fumes arise.

Specially constructed cheap apparatus are made for this purpose, so

that the cyanide can be placed in the acid and water from outside the

house, and thus exclude all risk of inhaling the deadly fumes. One of
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the best I have seen is that made by Edwards, nurseryman, of Leeds.

The stock should be left in the fumes for one hour, and then the

fumigating shed well ventilated from above and allowed to clear itself

of gas for some hours before the stock is removed.

The figures given here are for dormant nursery stock and for currant

and gooseberry bushes in the ground during the winter and for vines.

Treatment of laz^ge trees out of doors is troublesome and costly, and is not

necessary in this country.

Recently I have found sodium cyanide far better than potassium

cyanide, being stronger ; but I have used the same proportions in

fumigating apples and pears in winter. Pickering finds it best to use § to

^ oz, of potassium cyanide to 100 cubic feet or ^ to i oz. of the sodium

cyanide, and to each ounce of either 1 oz. of sulphuric.

Uses.

This gas is deadly to all forms of life. Not only are all the scale

insects on fruit trees destroyed by it, but also their eggs, such as those of

the mussel scale. Woolly aphis and all jjlant lice, etc., are killed, and
so are the eggs of most insects (with regard to Lackey moth and one or

two others we have no definite resvilt, vide body of the work). The
Board of Agriculture leaflet is wrong in stating that insects' eggs are

not destroyed. It is well known that those of scale insects, aphides,

winter moth, etc., are killed if the full strength given above is used.

Time of Applicatiox.

Before the stock is planted. It is best left a few days so as to get

rid of too much moisture, and the rootage should as far as possible be

cleaned of earth. For woolly scale insects on currant and gooseberry

bushes in plantations, February is the best month to fumigate.

Vineries are best treated in the dormant season, and two fumigations

will be found better than one very stong one, at two weeks' interval.

The temperature should not be more than 60^ ¥., nor should the

fumigation be carried out in a bright light.

Other information is given under Mealy Bug in vines [see p. 484).

BISULPHIDE OF CARBON.

This fumigant is little used for nurseiy stock. It is, however, of

some benefit as a soil fumigant. The vapour coming from it being

heavier than air, sinks into the soil and is fatal to all forms of insect life

it comes in contact with.

Its eftect in different soils and at different degrees of humidity is very

varied, however.
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It must be remembered that it is very iufiammable and a poison, and

has to be applied with some care. It will also damage rootage where it

actually comes in contact with it, but the fumes are quite hurndess to

plant root tissue.

Amount to Use.

For fruit trees infested with root aphides, such as woolly ajjhis,

currant rtjot louse, use for apple trees, 4 oz. to each tree, for cur-

rants 1 oz.

This may be made in | oz. injections all around tlie trees. It is

effective for a radius of up to 20 inches.

Two injections are better than one ; that is, use 2 oz. to an apple

tree, then a week later another 2 oz. in the intermediate spaces.

The depth of injection best to follow is not yet definitely decided ; it

varies between 6 and 16 inches.

Method of In.tectiox.

Special instruments are made for this purpose, the most useful being

the Vermorel Injector (Fig. 126); by means of this instrument a large

amount of ground can be got over very rapidly.

A man and a boy can easily make 3,000 injections a day, and about

6,000 are required per acre if the whole land has to be treated ; but in

case of fruit plantations this is much reduced, owing to the immediate

neighbourhood of the trees only needing attention.

Uses.

The fumes of the bisulphide of carbon are useful in destroying

maggots and the larvjie of all insects in the st)il, and also such adults as

ground aphides as they come in contact with.

So far no efiect has been noticed on pupse or puparia. Amongst the

pests which have been shown to be killed by this treatment are the larva?

of weevils, sawfly, chafers, click beetles ; the pear midge, and various

aphides, as the phylloxera, woolly aphis, and currant root louse. Ants

are also killed by this treatment.

Time of Application.

This is best done when the trees are regaining activity and when the

land is fairly but not too moist. It should not be done when trees are

flowering or fruiting, as it produces under certain circumstances a check

in growth. It is best to inject it here in March, laefore the buds open,

or in late autumn.

The growth of plants after treatment is unusually good.
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PYRETHRUM.
This is only used as a fumigaiit for plants under glass, and has not

been applied to fruit ; but for peach aphis it might well be tried, as it is

very deadly to these insects.

TOBACCO.

This is also an excellent fumigant, and is used in connection with

fruit under glass. There are various preparations of tobacco for fumiga-

ting on the market which may be obtained from nurserymen and dealers.
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The Eight Honble. Lord Ashcombe, P.C, 17, Prince's Gate, S.W. 5 copies.

Albert Agricultural College, Glasnevin, Ireland. 1 copy.

Arthm- Amos, Esq., B.A., Spring Grove, Wye. 1 copy.

Acme Chemical Co., Vale Eoad East, Tonbridge. 1 copy.

S. C. Atkey, Esq., Broadstone, nr. Wimborne, Dorset. 1 copy.

Joseph x\ustin, Esq., The Gills, South Darenth, Kent. 1 copy.

Balfour Library, The Museums, Cambridge. 1 copy.

B. T. Barker, Esq., M.A., National Fruit and Cyder Institute, Long Ashton,

Bristol. 1 copy.

R. H. Bath, Ltd., The Floral Farms, Wisbech. 1 copy.

Andrew Balfour, M.D., B.Sc, F.R.C.P.Edin., D.P.H.Camb., etc., Gordon
College, Khartoum. 1 copy.

L. Shorland-Ball, Esq., Manor House, Burghill, Hereford. 1 copy.

J. Bartholomew & Sons, North End, Southfleet, Kent. 1 copy.

Belfast Library and Society for Promoting Knowledge. 1 copy.

G. H. Buley, Esqr., AVoodnesboro. nr. Dover. 1 copy.

A. V. Begg, Esq., 94, Inverleith Place, Edinburgh. 1 copy.

A. D. Berney, Esq., Central Chambers, Leamington Spa. 1 copy.

Newton Berry, Esq., Boughton, nr. Faversham. 1 copy.

W. W. Berry, Esq., Gushmere Court, nr. Faversham. 1 copy.

W. Bear, Esq., Magham Down, Hailsham. 1 copy.

J. H. W. Best, Esq., Suckley. Worcester. 1 copy.

H. S. H. Bickham, Esq., The Hilltop, Ledbury. 1 copy.

The Rev. E. N. Bloomfield, M.A., Guestling Rectory, nr. Hastings. 1 copy.

S. Boorman, Esq., Send, Woking, Surrey. 1 copy.

Lieut.-Colonel A. C. Borton, Cheveney, Hunton, Maidstone. 1 copy.

B. H. Blackwell, 50, Broad St., Oxford. 1 copy.

P. Brock, Esq., Orchard Terrace, Enniskillen, Ireland. 1 copy.

C. E. Brewster, Esq., Maplestead Hall, Halstead, Essex. 1 copy.

British Museum (N.H.), Cromwell Rd., S.W. 1 copy.

W. C. Brown, Esq., Appleby, Doncaster. 1 copy.

H. W. M. Buchanan, Esq., Hales, nr. Market Drayton. 1 copy.

A. Bull, Esq., Bernards, Cottenham, Cambs. 1 copy.

G. Bunyard & Co., The Royal Nurseries, Maidstone. 1 copy.

J. D. Campbell, Esq., 185, Water St., Manchester. 1 copy.

Carless, Capel & Leonard, Hope Chemical Works, Hackney Wick. N.E. 1 copy.
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Professor G. H, Carpenter, B.Sc, F.E.S., Royal College of Science, Dublin.

1 copy.

Mrs. Pitcairn Campbell, Cliristleton Hall, Chester. 1 copy.

G. E. Champion, Esq., Linton, Maidstone. 1 copy.

The Chemical Union, Ltd., Ipswich, Suffolk. 1 copy.

The Rev. F. Chambers, M.A., Lested Court, Chart Sutton, Kent. 1 copy.

Charles Clark, Esq., 16a, Bevis Marks, St. Mary Axe, London, E.C. 1 copy.

C. E. Cheetham, Esq., The Mount, Chartham, Canterbury. 1 copy.

J. Chivers, Esq., Wychfield, Cambridge. 1 copy.

Chiswick Soap Company, Chiswick, London. 1 copy.

Colombo Museum, Colombo, Ceylon. 1 copy.

W. Collinge. Esq., M.Sc, F.L.S., F.E.S., Cooper Research Laboratory, Berk-

hamsted. 2 copies.

P. Cooper, Esq., Knockhall Lodge, Greenhithe, Kent. 1 copy.

Cardiff" Public Libraries. 1 copy.

F. S. Cornwallis, Esq., J.P., Linton Park, Linton. 1 copy.

B. C. Cox, Esq., Largo House, Largo, Fifeshire. 1 copy.

J. H. Crane, Esq., Oakhampton, Stourport. 1 copy.

Miss M. Crooke, Bredon's Norton, Worcestershire. 1 copy.

J. F. Dahse, Esq., Arundene Fruit Farm, Rudgwick, Sussex. 1 copy.

Wm, Dawson & Sons, Fetter Lane, E.C. 1 copy.

Principal Ainsworth Davis, M.A., Royal Agricultural College, Cirencester

1 copy.

Herr Felix Dames, Berlin. 5 copies.

Messrs. Drake & Fletcher, Maidstone, Kent. 1 copy.

Messrs. Dulau & Co., 37, Soho Square, W. 3 copies.

Dr. H. E. Durham, M.D., Broomy Hill, Hereford. 1 copy.

J. A. Duthie, c/o Messrs. Reid & Co., Nurserymen, Aberdeen. 1 copy.

C. A. Ealand, Esq., Technical Laboratories. Chelmsford, Essex. 1 copy.

Edinburgh Public Librai-y (per G. P. Johnston, Bookseller). 1 copy.

R. Edwards, Esq., Beech Hill Park, Waltham Abbey. 1 copy.

Mr. Francis Edwards, 83 High St., Marylebone, London, W. 1 copy.

F. C. Edwards & Co., Warehouse Hill, Leeds. 1 copy.

Oswald H. Ellis, Esq., Orchard Cottage, Munstead, Godalming. 1 copy.

W. F. Emptage, Esq., 243, Milkwood Road, Heme Hill, S.E. 1 copy.

Miss F. Ewbank, Wissett Lodge, Halesworth, Suffolk. 1 copy.

Seiior L. R. de Eizaguirie, Alfonso XL, No. 2, Madrid. 1 copy.

R. Field, Esq., Rolls Bridge Farm, Alphington, Devon. 1 copy.

Lady Fitzgerald, Newmarket-on-Fergus, Co. Clare, Ireland. 5 copies.

C. E. Fletcher, Esq., Broomfield, Yalding, Kent. 1 copy.

W. H. B. Fletcher, Esq., Aldwick Manor, Bognor, Sussex. 1 copy.

The Four Oaks Undentable Syringe and Sprajdng Machine Co., Sutton Cold-

field. 1 copy.

Professor S. A. Forbes, Illinois State Laboratorv of Nat. Hist., Urbana, U.S.A.
1 copy.

W. E. Franklin, Newcastle-on-Tyne. 2 copies.

Messrs. R. Friedlander & Sohn, Berlin. 6 copies.

Captain H. Fulton, Lisburn, Sevenoaks, Kent. 1 copy.

Kenneth Furley, Esq., Tonbridge, Kent. 1 copy.

H. C. Gardner, Esq., Ombersley, Worcester. 1 copy.
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Dr. B. A. Gathergood, King's Lynn, Norfolk. 1 copy.

H. F. Getting, Esq., Hollington, Ross. 1 copy.

A. T. Gillanders, Esq., F.E.8., Park Cottage, Alnwick. 1 copy.

Eear-Admiral Goodridge, INI.V.O., Rudgwick Fruit Farms, Rudgwick, Sussex.

1 copy.

W. Goaring, Esq., Wealdside, Lewes. 1 copy.

M. Golder, Reading. 1 copy.

Dr. C. H. Goodman, Bryn Cottage, Warlingham, Surrey. 1 copy.

John Gow, Esq., 33, Brunswick Square, London, W.C. 1 copy.

H. Grevel & Co., 38, King St., Covent Garden, W.C. 1 copy.

E. E. Green, Esq., Mote Hall, Bearsted. 1 copy.

Mrs. Grimes, Avondale, Ty-draw Road, Cardiff. 1 copy.

N. G. Gwynne, Esq., Red House, Broxbourne. 1 copy.

A. D. Hall, Esq., M.A., Laboratory House, Harpenden. 1 copy.

G. Hammond, Esq., Fair View, Pilgrim's Hatch, Brentwood. 1 copy.

Mrs. Hannam, Beechmount, Buckhurst Hill, Essex. 1 copy.

E. AV. Harber, Esq., 11, Bontield Road, Lewisham, S.E. 1 copy.

Laurence Hardy, Esq., M.P., Sandling Park, Hythe. 1 copy.

T. Harlow, Esq., Sheet Hill, Chelstield, Kent. 1 copy.

Major-General Hart-S^-nnot, C.B., C.M.G., etc., Ballymoyer, Whitecross, Co.

Armagh, Ireland. 1 copy.

R. Hart-Synnot, Esq., B.Sc, Ballymoyer, Whitecross, Co. Armagh, Ireland.

1 copy.

Herefordshire County Council. 1 copy.

J. Smith Hill, Esq., Agricultural College, Aspatria, Cumberland. 1 copy.

J. J. Hewitt, Esq., Stone Court, Greenhithe. 1 copy.

C. Gordon Hewitt, Esq., M.Sc, The University, Manchester. 1 copy.

M. Herrod, Wisbech, Cambs. 1 copy.

E. Holland, Esq., Old Colwall, Malvern. 1 copy.

C. Hooper, Esq., F.S.I., Wye, Kent. 1 copy.

G. F. Hooper, Esq., The Croft, Pershore. 1 copy.

Andrew Howard, Esq., Chiswick Farm, Meldreth, Cambs, 1 copy.

W. Hickmaia, Esq., Leverington, Wisbech. 1 copy.

E. Morell Holmes, Esq., Ruthven, Sevenoaks. 1 copj'.

Colonel Howard, C.B., Wygfair, St. Asaph, N. Wales. 1 copy.

A. Hermann, 6, Rue de la Sorbonne, Paris. 3 copies.

H. Hopkins, 17, West Regent Street, Glasgow. 1 copy.

Indian Museum, Calcutta. 1 copy.

Miss Dorothy Jackson, Swordale. 1 copy.

Nigel K. Jardine, Esq., Wye. 1 copy.

Messrs. Jarvis & Foster, Lome House, Bangor. 2 copies.

C. Jemmett, Esq., Ashford. 1 copy.

F. Jepson, Esq., Thanet House, Bromley. 1 copy.

Mr. G. P. Johnston, 37 George St., Edinburgh, N.B. 1 copy.

W. Junk, 15, Kurfustendamm 201, Berlin. 3 copies.

C. Keartou, Esq., c/o C. Murdock, Esq., Linton. 1 copy.

G. H. Kenrick, Esq., AVhetstone, Somerset Road, Edgbaston. 1 copy.

Harold King, Esq., Gordon College, Khartoum, Sudan. 1 copy.

Kingston-on-Thames Public Library and Museum. 1 copy.

Keighley Museum. 1 copy.
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Paul Klincksieck, 3, Rue Corneille, Paris. 4 copies.

Kegan Paul, Trench, Trubner & Co., 43, Gerard Street, Solio, W. 1 copy.

Professor W. H. Kramer, Ohio Agricultural Experiment Station, Wooster,

Ohio, U.S.A. 1 copy.

C. B. Lamb, Esq., Sandy Mount, Richhill, Co. Armagh, Ireland. 1 copy.

Sir E. Ray Lankester, K.C.B., M.A., LL.D., F.R.S., etc., 29, Thurloe Place,

South Kensington, S.W. 1 copy.

L. Langlan«ls, Esq., Amberfield, Chart Sutton. 1 copy.

Sydney Lee, Esq., Crockenliill, Swanley. 1 copy.

Andrew Linton, Esq., M.Sc, Oakwood, Selkirk, N.B. 1 copy,

Liverpool Booksellers' Co., 70, Lord St., Liverpool. 2 copies.

Leeds University. 1 copy.

Lewis Levy, Esq., Borden Hall, by Sittingbourne. 1 copy.

Colonel C. Long, M.P., Severn Bank, Severn Stoke, Worcester. 1 copy.

Professor C. P. Lounsbury, M.Sc, Dept. of Agriculture, Cape Town, Cape

Colony. 1 copy.

W. J. Lobjoit, Esq., J.P., C.C., Heston Farm, Hounslow. 1 copy.

R. S. MacDougall, Esq., M.A., D.Sc, F.R.S.E., 13, Archibald Place, Edinburgh.

1 copy.

Messrs. McDougall Brothers, Port St., Manchester. 1 copy.

J. McDougall, Esq., Port St., Manchester. 2 copies.

W. McGowan, Esq., c/o the Hon. J. E. Cross, The West Hall, High Legh,

Cheshire. 1 copy.

H. McColl. Esq., Higham. 1 copy.

Sir Patrick Manson, K.C.M.G., LL.D., M.D., F.R.S., etc., 21, Queen Anne St.,

Cavendish Square, London, W. 1 copy.

Maidstone Public Library. 1 copy.

A. Mannington, Esq., Woodfalls, Yalding. 1 copy.

Messrs. Merryweather & Sons, Greenwich Road, London, S.E. 1 copy.

R. Mercer, Esq., Rodmersham House, nr. Sittingbourne. 1 copy.

Methodist Book and Publishing House, Toronto, Canada. 1 copy.

Mitchell Library, 21, Miller St., Glasgow, per F. T, Barrett, City Librarian.

1 copy.

F. A. Moilliet, Esq., Puxtye, Sandhurst, Kent. 1 copy.

W. Moore, Esq., Noverton, Stanford Bridge, Worcester. 1 copy.

H. Mumford, Esq., Three Springs, Pershore, Worcester. 1 copy.

Clive Mui'dock, Esq., Westerhill, Linton, Maidstone. 1 copy.

Natal, The Agent-General of. 1 copy.

National Museum of Hungary, Budapest, Hungary. 1 copy.

National Society's Depot, 19, Great Peter St., S.W. 1 copy.

F. Ivo Neame, Esq., Colkins, Faversham. 1 copy.

Robert Newstead,Esq., M.Sc, A.L.S.,F.E.S., The University, Liverpool. 1 copy.

C. Nicholson, Esq., 35, The Avenue, Hale End, Chingford. 1 copy.

W. Nieman, 16, Joh. v. Oldenbarneveltlaan, The Hague, Holland. 1 copy.

F. Paget Norbury, Esq., The Norrest, Malvern. 1 copy.

R. L. Notcutt, Esq., Woodbridge, Suffolk. 1 copy.

David L. Pattullo, Esq., Fairley Farm, Longfield, Kent. 1 copy.

E. G. Swift, Esq., Parke, Davis & Co., Beak St., London, W. 1 copy.

Professor J. AV. Phillips, State Crop Pest Commission, Blacksburg, Va., U.S.A.

1 copy.
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Spencer U. Pickering, Esq., F.E.S., Harpenden, Herts. 1 copy.

E. Ponsonby, 118, Grafton St., Dublin. 1 copy.

J. H. Priestley, Esq., University College, Bristol. 1 copy.

Capt. W. Peake, The Court Farm, Hindlip, Worcester. 1 copy.

H. E. Pollock Hodsoll, Esq., Alperton, Weaibley, N.W. 1 copy.

T. H. Powell, Esq., Hillside, Mickleton, Campden, Glos. 1 copy.

Dr. J. C. S. Eaghleigh, Throwleigh, Okehanipton, Devon. 1 copy.

J. Raynliam, Esq., Dairy House, Marden, Kent, for INIarden and District Fruit

Growers' Association. 1 copy.

Reading University College. 1 copy.

D'Arcy Pieeve, Esq., Friars, Mattield, Paddock Wood. 1 copy.

The Rev. Seymour H. Rendall, M.A., The Vicai-age, Wye. 1 copy.

W. G. Rigden, Esq., Queenswood, Englefield Green, Surrey. 1 copy.

John Riley, Esq., J. P., D.L., Putley Court, Ledbury. 1 copy.

A. Rintoul, Esq., Marino Park, Blackrock, Co. Dublin. 1 copy.

Miss L. Jeffrey-Rintoul, Lahill House, Largo, Fife. 1 copy.

H. L. Robson, Esq., Royal Horticultural Society's Gardens, Wisley, Surrey.

1 copy.

R. R. Robbins, Esq., Hollycroft, Sipson, Middlesex. 1 copy.

A. G. L. Rogers, Esq., J3oard of Agriculture and Fisheries. 1 copy.

Wm. Rogers, Esq., Court Lodge, Horton Kirby, nr. Dartford. 1 coi\v-

Professor Ronald Ross, C.B., F.R.S., F.R.C.S., The University, Liverpool.

1 copy.

T. R. Robinson, Esq., F.S.I., F.L.S., 22, Campden Hill Gardens, W.
Royal Horticultural Society, Vincent Square, Westminster, S.W. 1 copy.

F. Scott, Esq., Rainham, Kent. 1 copy.

E. C. Severn, Esq., Wallop Hall, Shrewsbury. 1 copy.

A. E. Shipley, Esq., M.A., F.R.S., Christ's College, Cambridge. 1 copy.

S. Skelton, Esq., Sandgate, Kent. 1 copy.

H. J. Small, Esq., The Cottage, Bengeworth, Evesham. 1 copy.

Smeeds Trustees, Sittingbourne. 4 copies.

F. Smith, Esq., Loddington, Maidstone. 1 copy.

J. Smith, Esq., 121, North Sherwood St., Nottingham. 1 copy.

W. H. Smith & Sons, Maidenhead. 1 copy.

Dr. Wm. Somerville, D.Sc, F.R.S.E., Oxford, for the School of Rural p]conomy.

1 copy.

W. H. Speed, Esq., 36, Sackville St., Piccadilly, W. 1 copy.

Messrs. Strawson & Co., 71a, Queen Victoria St., E.C. 1 copy.

Messrs. Stechert & Co., Carey St., Chancery Lane, W.C. 24 copies.

D. Stewart, Esq., c/o C. Murdock, Esq., Linton. 1 copy.

Messrs. Sutton & Sons, Reading. 1 copy.

A. Lacy Tate, Esq., Holcombe, Dawlish, S. Devon. 1 copy.

Miss Taylor, Brookfield, Emsworth. 1 copy.

James Thin, 54, South Bridge, Edinburgh. 1 copy.

Messrs. Tindall & Jarrold, High St., Chelmsford. 1 copy.

The Rev. A. Thornley, M.A., 17, Mapperley Rd., Nottingham. 1 copy,

Toddington Orchard Co., Winchcombe, Glos. 1 copy.

A. F. Turner, Esq., Blatchcombe Garde;i, Paignton, S. Devon. 1 copy.

Professor Winter, University of North Wale^. 1 copy.

United Alkali Co., 30, James St., Liverpool. 1 copy.

2 M
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Walter Voss & Co., Millwall, London. 1 copy.

Seymour AVakele^^ Esq., The Limes, Eainham, Kent. 1 copy.

E. Wangh, 135, Northumberland St., Newcastle-on-Tyne. 1 copy.

L. 0. Walker, Esq., F.L.S., F.Z.S., Ulcombe, Kent. 1 copy.

Cecil Warburton, Esq., M.A., Christ's College, Cambridge. 1 copy.

D. M. Watson, 61, South Gt. George St., Dublin. 1 copy.

West Kent Farmers' Club, Swanley .Junction, Kent. 1 copy.

The Rev. C. Dale Williams, M.A., The Rectory, Brondesbury, N.W. 1 copy.

Williams & Norgate, 14, Henrietta St., Covent Garden. 2 copies.

Wm. Wesley & Sons, 28. Essex St., Strand, W.C. 1 copy.

E. Vincent Wheeler, Esq., Newnham Court, Tenbury. 1 copy.

J. Wheldon & Co., 38, Great Queen St., W.C. 2 copies.

Messrs. E. A. White & Co., Beltring, Paddock Wood, Kent. 2 copies.

E. P. Whiteley, Esq., Knockliall Lodge, Greenhithe, Kent. 1 copy.

F. Willcocks, Esq., Khedivial Agricultural Society, Cairo. 1 copy.

Worcester County Council. 1 copy.

J. Wood, Esq., Farley Farm, Chart Sutton, Maidstone. 1 copy.

S. Allinson Woodhead, Esq., The Agricultural College, Uckiield. 1 copy.

C. AVright, Esq., Lennel, Fleet, Hants. 1 copy.

Messrs. Wyman & Sons, Government Dept., Fetter Lane, E.C. 2 copies.

T. Young, Esq., F.S.I., College of Agriculture, Holmes Chapel, Cheshire

1 copy.

W. T. Young, Esq., Crofton. Woking. 1 copy.

Henry Y^oung & Sons, 12. South Castle St., Liverpool. 3 copies.

Messrs. Corfe & Son, 5, St. Gabriel's Hill, Maidstone. 1 copy.

J. Insch, Esq., Post Box 189, Calcutta. 1 coj^y.

E. H. Strickland, Esq., Engadine, Dartford. 1 copy.

Stuart E. Williams, Esq., The Firs, Wye. 1 copy.

'
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APPENDIX E.

LIST OF FIRMS

WHO SUPPLY CHEMICALS, SPRAYING MACHINES, ETC., USED IN

THE DESTRUCTION OF INSECT PESTS.

A.

—

Chemicals, Etc., Used as Insecticides.

Acme Chemical Co., Ltd., Yale Road East, Tonbridge. All chemicals for

agi-icultural and horticultural use. Extract of quassia, arsenate of

lead, etc.

Messrs. J. P. Cam2)bell <(• Co., 185, Water Street, Manchester. Nicotine and

nicotine soaps, also apparatus for sulphur fumigation.

Messrs. Carless, Ca/pel d Leonard, Hope Chemical Works, Hackney Wick,

London, N.E. Solar Distillate Oil, etc.

The Chemical Union, Ltd., Ipswich, Suffolk. Insecticides and chemicals for

washes.

The Chiswick Soap Co., Chiswick, London, S.W. Soft soaps for aphides, etc.

Mr. Herrod, Chemist, Wisbech. Chemicals for insecticides, etc.

Messrs. McDougall Brothers, 66 and 68, Port Street, Manchester. Summer

washes for insects and acari. Paraffin jelly.

Messrs. Benny, Forbes d Co., Ltd., Alpertou, Wembley, N.W. Pure insecti-

cidal and fungicidal chemicals and grease and grease-proof paper.

Messrs. Strawson d- Co., 71a, Queen Victoria Street, E.C. Chemicals for insecti-

cides and acaricides. Agents for Swift's Arsenate of Lead Paste.

United Alkali Co., Liverpool. Caustic soda, caustic potash, etc., and ready

mixed caustic soda and potksh.

Messrs. Voss d Co., Millwall, London. Makers of the Woburn insecticides;

nicotine washes and chemicals.

Mr. D. M. Watson, 61, South Gt. George Street, Dublin, Ireland. Pure

insecticidal chemicals. Irish agent for Swift's Arsenate of Lead.

Messrs. Corfe d Son, 5, St. Gabriel's Hill, Maidstone. Pure insecticidal

chemicals.

Messrs. Cooper d Nephews, Berkhamsted. Insecticides, etc.

B.

—

Spraying Machines, Etc.

Messrs. Clarke d Co., Great St. Helens, E.C. Agents for Vermorel injectors

and Medusa lamps, etc.

Messrs. Drake d Fletcher, Engineers, Maidstone, Kent. Spraying apparatus of

all kinds.
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The Four Oals Undeniable Syringe and Spraying Machine Co., Sutton

Coldfield, Binningham. Hand syringing, knapsack and other spraying

machines.

Messrs. Merrywcather S Sons, Greenwich Koad, London, S.E. Steam spraying

apparatus.

Messrs. Straioson dt Co., 71a, Queen Victoria Street, E.C. Knapsack and other

spraying machines.

Messrs. Sutton d Sons, Reading. Pruning shears for removing caterpillar nests

and egg-masses.

Messrs. White d Co., Beltring, Paddock Wood, Kent. Abol spra^-ers for bush

fruit and garden use : also makers of insecticides.

C.

—

Fumigating Apparatus.

Messrs. ./. P. Cainj)heU d Co., 185, Water Street, Manchester. Sulphur fumi-

gating apparatus.

F. C. Fdwards d Co., Nurserymen, Warehouse Hill, Leeds. Hydrocyanic acid

gas apparatus.

N.B.—In all cases the author strongly advises growers to buy British-made

spraying apparatus, as it is far better and more durable than any other spraying

outfits on the market.
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INDEX.

Abraxas grossulariata, 206

Abia fasciata, 275

Acaricides, 520

Acarina, 7

Acetate of Lead, 512

Aciptilia pentadactijla , 455

Acronycta triclens, 41

Acronycfa. ps«', 41

Adrastiis limhatus, 464

jEgcria miiopiformis, 17, IHI

Mgeria tipulifoiiids, 203

Agriotes, 465

^nectra 2)illeriana, 479

Agrotis exclamationis, 450

AgrioUmax agrestis, 282

Alkali Wash, caustic, 509

Allied Bud Moth, 82, 416

Allied Easpberry Aphis, 441

Allied Sawfly, of Currant and Goose-

berry, 272

Allied Tortrix, 79

Alucita fischerella, 416

Alucita variella, 416

Alucita imiUiimncteUa, 416

Ambrosia Beetles, 267, 269 ; and

OribaUcht;, 401

American Blight, 141 ; treatment of,

151 ; root form of, 148 ; damage done

by, 145 ; enemies of, 150 ; distribu-

tion of, 144 ; fumigation for, 152

American Grape Vine Leaf Hopper,

391

Amphidasys bctnlaria, 64

Anguillulidne, 9

Anisoptcryx ii^sculayla, 61

Annelida, 9

Anthocoris, 44S

Anthononuis, Black, 461

Antlionomus, Apple, 104

Anthonomus 'po)iiorum, 104

Antlionomus ruhi, 461

Antithesia variegana, 82

Ants, 8

Aplieleiichu^ fragiu-iw, 472

Aplielobidw, 396

; Aplielop)ii,s, 394

Aphis, Eosy, of Apple, 136

Aphis, Blossom, of Apple, 137

Aphis, Permanent, of Apple, 133

Aphis, Allied, of Raspberry, 441

Aphis, of Cherry, 197

Aphis, of Gooseberry', 263

Aphis, Hop-Damson, 247

Aphis, Leaf-curling Plum, 379

i

Aphis, Mealy Plum, 388

Aphis, Strawberry-, 465

Aphis, of Nut, 291

Aphis, of Peach, 324

Aphis, of Easpberry, 440

Aphis, Woolly, 14l'

Aphides, of Apple, 130

Aphides, of Currant, 216

Aphides, of Peach, 324
' Aphides, of Pear, 352

I

Aphides, of Plum, 379

Apliis amygdali, 324

Aphis amygdalina, 324

Apliis grossulariata, 263

Aphis fitchii, 137

Aphis mali, 133

Aphis persica, 324

Aphis p)omi, 133
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Apliis j^runi, 379

Aj^Ms primicola, 381

Aphis pyri, 352

Ajyliis jjyraria, 352

Ajjhis sorbi, 136

Apple Aphides, 130

,, Permanent, 133

,, ,, Blossom, 137

Eosy, 136

Apple Blossom Weevil, 104 ; life-

history and habits of, 104 ;
preven-

tion of, 108 ; natural enemies of. 110

Apple Clearwing Moth, 17

Apple Emphytus, 127

Apple Ermine Moth, 86 ; life-history,

88

Apple Fruit Fly, 70

Apple, Insects injurious to, 13

Apple, Leaf-Blister Moth, 103

Apple Leaf-lMiner, 96 ; life-history and
habits, 97 ; prevention and treat-

ment, 99

Apple and Plum Leaf-Hoppers, 388

Apple Sawfly, 70, 122 ; life-history of,

124 ; treatment of, 126

Apple Sucker, 153 ; life-history of,

155 ; damage caused by, 154 ; lime

and salt wash for, 160 ; enemies of,

164.

Apple, Tortrix Moths, 78

Apple Twig-Cutter, 117

Apple, Woolly Aphis of, 141

Apricot, Insects injurious to, 181

Apricot and Vine Moth, 181

Aptera, 8

Arachnoidea, 7

Araneida, 7

Argyrestliia covjugella, 70, 192

Argyrestliia ep7iip2}eUa, 193

Argyrestliia nitidella, 192

Arion ater, 470

Arion emjnricorimi. 470

Arion flavns, 470

Arsenate of Lead, 512

Arsenical Washes, 512
; general notes

on, 514

Arsenite of Soda, 514

Arthropoda, 6, 7

Asjyidiotus camellia^, 258

AspitUotus ncrii, 504

Aspidiotus ostrecfformis, 386

Aspidiotus perniciosus, 499

Atelenura spuria, 395

Attelahius citcnlionides, 311

Autumnal Washing, 95, 163, 211

Balaninus nucus, 299

Bark Beetle, 111 ; damage caused by,

112; life-history of, 112; treatment,

114

Bark Louse, Oyster-shell, 386 ; life-

history of, 386 ; treatment of, 388

Batodes angustiorana, 181, 479

Bats, 46

Bean Weevil, in fruit blossom, 115

Beetles, 8; in fruit blossom, 115

Bee, Leaf-Cutting, 14

Bees, 8

Beetle Mites, 401 ; supposed damage
caused by, 401 ; attacking Big Bud
Mite, 242 ; and Ambrosia, 371

lieneficial Insects, 505

Big Bud, of Currant. 231 ; life-history

and habits, 235 ; imuiune stock, 237

;

enemies of, 241 ; treatment of, 242

Big Bud INIite, peculiar attack on Eed
Currants, 240

Big Bud, Tortrix podana in, 241

Birch Mite, 231

Bisulphide of Carbon, for Goat Moth,

46 ; for Woolly Aphis, 152

Black Anthonomus, 461 ; attacking

Strawberry, 461 ; attacking Rasp-

berry, 415

Black-Bodied Sawtiy, 274

Black Currant Mite, 231

Black Fly, of Cherry, 197

Black Slug, 470

Black Striped Slug, 471

Blastodacna heUcrdla, 92

Blastodacna putripeneUa, 93

Blastodacna vinolenteUa. 92

Blastothrix sericea, 176

Blister Mite, Peach Leaf, 321

Blister Mite, Pear Leaf, 353

Blister Moth, Apple Leaf, 103

Blister Moth, Nut Leaf, 297
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Blister IMoth, Pear Leaf, 330 ; on Apple,

14

Blossom Beetles, 115

Blossom and Stem Apple Aphis, 137

Blossom Weevil, of iVpple, 104

Blue Tit, eating Woolly Aphis, 150;

Apple Sucker eggs, 164 ; eating

Codling Maggots, 74 ; eating Bud
Moth, 85

Box Beetle, Leaf, 311

Bright Marble Tortrix, 309

Brown Currant Scale, 216 ; life-history

of, 227 ; treatment of, 230

Brown Leaf Weevil, 14, 119

Brown Oak-Case-Bearer, 291

Brown Scale, Soft, 257

Brown Soft Scale, 175 ; life-history of,

176 ; enemies of, 176 ; treatment of,

176

Brown Scale, on Pineapple, 407

Brown Tail Moth, 22 ; life-history of,

23 ; irritating hairs of, 26 ; tieat-

ment of, 26 ;
parasites of, 25 ;

plagues of, 22

Bryohia nohilis, 278

Bryohia pretiosa, 279

Bryohia rihis, 278

Bud Moth, 82 ; life-historj' and habits,

83 ; natural enemies of, 85 ; preven-

tion and treatment, 85

Bud Moth, Allied, 82

Bud Mite, Currant, 231

Bud Mite, Nut, 231, 307

Buff Arches, 419

Buff Tip Moth, 292 ; life-history of,

294 ; remedies, 296

Bugs, 8

Bullfinches, attacking buds, 400

Butterflies, 8

Button IMoth, Strawberry Leaf, 453

Byturiis tomenfosiis, 420

Calathus cisteloides, 453

Calcium Arsenate, 514

Camellia Scale, on Figs, 258

Canker Fungus, Oribafiiht^ destroying,

401 ; and Woolly Aphis, 145

Cane Gall Fly, 439

Carbon, Bisulphide for fumigation,

522; for Goat Moth, 46; for Saw-
flies, 277 ; for Woolly Aphis, 152

Car])ocapsa grossana, 70

CarpocapHd ^joiiioiirJla, 69, 292

Carpocapsa splciulidana, 70, 291, 309

Carpocapsidw, 69

Case Bearers, 195

Case Bearer, Brown Oak, 291

Case Bearer, Cherry Tree, 195 ; life-

history, 195 ; natural enemies of,

196 ; remedies, 196

Case Bearer, Pistol, "195

Catahomha p)yrastri, 505
' Caterpillar Rash, Brov/n Tail, 26

Catkin Midge, Nut, 306

Caulidower disease, of Strawberry, 472

Caustic Alkali Wash, 509

Caustic Washes. 509

Cecidoiniiid cori/Ii, 306

Cecido'iiujitt nlf/ni. 343

Cecidomylu pyri, 350

Cemiostoma scitcUa, 14, 330

Centipedes, 7

CrpJnilnnrnii hlfrnu^, 318

CenitiiiH ni/,itah(, 493

Cercci'is, 427

Certliia faiitiJiayis, 150

Cetonia aura fa, 429

Chafer, Cock, 431 ; life stages of, 432

Chafer, Garden, 432

Chafer, Green, 429

Chafer, Rose, 429

Chafer, Summer, 433

Clialarus spxirius, 396

Chalcididw, 468

Chalcid Flies, 100, 229, 242

Cheimatohia hrnmata, 50

Cherry, Insects injurious to, 185

Cherry Black Fly, 197; life-history,

198 ;
prevention and treatment of,

198

Cherry Bug, 199

Cherry Little Ermine IMoth. 91

Cherry and Pear Slugworm, 334;

damage caused by, 335 ; life-history

of, 335 ; treatment of, 336

Cherry and Plum Tree Borer. 188

Cherrv Fruit Moth, 192
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Cherry Fruit Fly, 495 ; importation

of, 496

Cherry Tree Shield Bug, 199

Chestnut and Acorn Moth, 291, 309

Clilorita flavescens, 392

Chlorita viridula, 392

Clilorodystis rectanguJata, 68

Cli ryso];ja perla, 505

Cicada sejitemdecem, 431

Cicadula virescens, 392

Cladius brullcei, 438

Cladius 2Mdi, 872

Clay Coloured Weevil, 425 ; on Vines,

479 ; on Loganberry, 287

Clearwing Moth, of Currant, 203

Clearwing Moth, of Apple, 17

Click Beetle, of Strawberry, 464

Climbing Locust, 325

Cliptes nitidula, 271

Clissiocampa neustria, 30

Clouded Drab Moth, 66

Cob Nut, Insects injurious to, 291

Cob Nut, a Sawfly attacking, 303

Coccus ulmi, 165

Coccinella se2:)tcin-2nincfafa, 150, 242,

505

Cock Chafer, 481 ; damage done by,

431 ; life-history of, 482 ; preven-

tion and treatment, 483

Codling Moth, 69; life-history and
habits, 70; prevention and treatment

of, 75 ; distribution of, 70 ; spraying

for, 75 ; banding for, 75 ; natural

enemies of, 74

Codling Moth Ichneumon, 77

Coleoptera, characters of, 8

Coleoptera, list of, on Apple, 14, 104

T, ,, Apricot, 181

Currant, 208

,, ,, Gooseberry, 268

,1 ,, Loganberry', 287

Nuts, 291

Peach, 821

Pears, 829

Plums, 861

,, ,, Quince, 411

,, „ Kaspberry, 415

,, ,, Strawberry, 445

„ „ Vine, 479
Colcojjhora anntij^enncUa, 195

Coleojiliora lutipenneUa, 291

Coleo2}hora malivoreUa, 195

Collembola, 242

Common Walnut Louse, 816

Complete Metamorphosis, 8

Contact Washes for Haustellate In-

sects, 515

Copper Coloured Weevil, 121

Co)-dyce2}S rntoniorrJiiza, 449

Cossus ligiu2)erda, 42

Crabs, 7

Croesus laticriix, 304

Croesus se2}tentrio7iaUs, 304
Cry2Jtus ciiq^Jtytoriiin, 437

Crustacea, 7

Cteniscus frigid its, 271

Cuokoo, attacking Lackey larvae, etc., 38

Cuckoo Spit Insect, 20o'

Currants, Insects injurious to, 208

;

varieties attacked by Big Bud, 237

Currant Aphides, 216

Currant Blister Aphis, 216

Currant Borer, 203

Currant Clearwing, 208

Currant Fruit and Shoot Moth, 213
;

life-history of, 213
; prevention, 215

Currant Fruit Moth, 212

Currant Gall Mite, 281 ; description of

disease, 232 ; description of Mite,

238 ; life-history and habits, 285 ;

spread of, 235 ; means of dispersal,

288
;

peculiar attack of, 240 ; pre-

vention and treatment of, 242

Currant and Hop Pug Moth, 211

Currant Moth, 206; life-history of,

20o
; prevention and treatment, 210

Currant Eoot Louse, 221

Currant and Gooseberry Sawfly, 266 ;

life-history of, 267 ;
prevention and

treatment of, 276

Currant Scale, Brown, 226 ; natural

enemies of, 228 ; treatment of, 230

Currant Scale, White Woolly, 223

Currant Leaf-curl Aphis, 217

Currant Scales, treatment of, 230

Currant Shoot Borer, 213

Cushion Scale, 228

Cyanide of Potassium, for Goat Moth,

45, 521

Cyanide of Sodium, 522
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Dactylopms citri, 483

Dactylojnus longispimis. 483

Daddy Long Legs, attacking Logan-

berries, 287

Dagger Moth, 41

Damson, Insects injurious to, 247

Damson and Hop Aphis, 247 ; descrip-

tion of, 251
;
prevention and treat-

ment of, 252

Damson Gall Mite, 254

December Moth, 34 ; life-history and

habits, 34

Degccria flavicans, 271

Diasjpis pentagona, 496

Diaspis amygdali, 496

Diaspis bromelice, 407

Diloha coeruleocephala, 35

Diploepis nigricornis, 347

Diplosis pyrivora, 343

Diptera, 8

Diptera injurious to Pears, 329

Diptera injurious to Grapes, 479

Disulphide of Carbon, 152 ; for Goat

Moth, 46 ; for Woolly Aphis, 152

;

for Phylloxera, 458; for Sawflies,

277

Dolenis cinctus, 438

Dot Moth, on Gooseberry, 264

Dragon Flies, 8

Drosopliiia mclanogaster, 480

Dryinidcf, 396

Dusky Veined Walnut Louse, 313

Early Moth, 362

Eelworms, 9 ; on Strawberry, 472

Eelworm, Strawberry, 472 ; life-his-

tory and habits, 473 ; remedy, 474

Eelworm, Pioot, 474 ; life-history and

remedies, 476

Elcuclius tenuicornis, 394

Ewpliytus, sp. ?, 127

Emphytus, of Apple, 127

Emphytus, of Gooseberry, 275

Emphytus, of Kaspberry, 434

Emphytus carpini, 128

Empliytus cinctus, 128, 434

EiiqjJiytus grossulariir, 275

E)ii])Jiytiis jierla, 438

Emphytus rufocinctus, 438

Enchytraeidse, 9

Enemies of Apple Aphis, 140 ; of

Woolly Aphis, 150 ; of Mussel

Scale, 170; of Goat Moth, 46; of

Apple Sucker, 104 ; of Bud Moth, 85

;

of Apple Blossom Weevil, 110; of

Brown Soft Scale, 176 ; of Currant

Aphides, 220 ; of Ground Beetles,

458 ; of Strawberry Aphis, 468 ; of

Strawberry Snail, 470 ; of Kaspberry

Weevil, 427; of Snag-boring Emphy-
tus, 437 ; of Social Pear Sawfly,

342; of Pear Midge, 347; of Plum
Leaf Sawfiy, 375 ; of Currant Scales,

228 ; of Currant and Gooseberry

Sawtly, 271 ; of Nut Weevil, 302

;

of Slugworm, 337

Entomoplithora sphcerosperma, on

Leaf Hoppers, 164 ; on Apple Sucker,

164

Ejihialtcs carbonarius, 77

Eriocampa limacina, 334

Eriocampa ovata, 275

Eriophyes avellano', 231

Erio2)hyes padi, 254

Eriophyes phloecojdes, 398

Eriophyes j^yri, 232

Eriophyes ribis, 231

Eriophyes rudis, 231

Erio2]hyes taxi, 231

Eriopihyes triseriatus v. (rinca, 231

Erromenus fumatus, 337

Euproctis chrysorrhfjea, 22, 29

Eup<*'cilia. aiuhigueUa, 479

Eupithccia assimildta, 211

Eupithecia rcctaiigulata, 68

Eupteryx aura t us, 389

Exomias araveiformis, 462

Eyed Hawk Moth, 15

Fan Foot Moth, 420

Eciiusa pumita, 438

Field Slug, Grey, 282

Fig, Insects injui'ious to, 257

Fig Scale, Narrow, 258
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Fig Scales, treatment of, 259

Figure-of-8-Moth 35; life-history of,

36 ; prevention and treatment of, 38

Filbert Nut, Insects injurious to, 291

Flat Worms, 9

Flea Beetles, in fruit blossom, 115

Flat-Celled Shot Borer, 370; life-

history, 371 ; prevention of, 371

Flycatchers and Weevils, 427

Fowls, Use of, for keeping down Insect

Pests, 76

Fruit Bark Beetle, 111; life-history

and habits, 112 ; treatment, 114

Fruit Motli, Cherry, 192

Fruit Moth, Currant, 212

Fruit Moth, of Plum, 363

Fruit Fly, Apple, 70

Fruit Fly, Cherry, 495 ; importation

of, 496

Fruit Fly, Mediterranean, 493

Fruit Fly, Grape, 480; life-history,

480; treatment, 481

Fruit Sawfly, of Apple, 122

Fruit Sawfly, of Plum, 376

Frog-hopper, 200

Fruit Leaf Hoppers, 388

Fruit Tortrix, Nut, 309

Fruit Weevil, Strawberry, 462

Fumigation, 521 ; for Mealy Bug, 484

;

for nursery stock, 152; with hydro-

cyanic acid gas, 152 ; with tobacco,

524 ; with sulphur, 489

Fmnea intermedidla, 291

Galenicdla tcneUa, 459

Gall Mites, 7

Gall Mite, of Currant, 231

Gall Mite, Leaf, of Damson, 254

Gall Mite, Nut, 231

Gall Mite, Walnut Leaf, 318

Garden Chafer, 432

Garden Swift Moth, 446 ; natural

enemies of, 448 ; life-history of, 447
;

prevention and treatment of, 449

Gasteropoda, 9

Gastropacha qucrcifolia, 19

Ghost Moth, 446

Glaucous Leaf AYeevil, on Currants,

215

Gly2)Mj:)terijx variella, 416

Goat Moth, 42; life-history of, 44;

prevention and remedies, 45 ; natural

enemies, 46

Goat Suckers, 46

Gold Crested Wren and Currant Scale,

230

Golden Eye Flies, 150, 272, 507

Gold Tail Moth, 27 ; life-history and
habits, 27 ; prevention and treat-

ment, 29

Gooseberry Aphis, 263

Gooseberry Emphytus, 275

Gooseberry, Insects injurious to, 263

Gooseberry Moth, 206

Gooseberry Red Spider, 278

Gooseberry Sawflies, Parthenogenesis

in, 275

Gooseberry and Currant Sawfly, 266

;

life-history and habits, 267 ; number
of broods of, 270 ; natural enemies

of, 271

Gooseberry Sawfly, Allied, 272

Grape Fruit Fly, 480

Grape Vine, Leaf Hopper. 391

Gra])liolitlia ivoeherana.

GrajplioUtha wehevanr

Grease-banding, 55

Grasshoppers, 8

Great Tit, eating Codling Maggots,

74 ; eating Bud Moth, 85

Green Chafer, 429

Green Oak Tortrix, 291

Green Leaf Weevil, 119

Green Pug Moth, 68

Green AVoodpecker and Goat Moth,

46

Grey Slug, 282 ; Yaporite for, 283

Grey Trident Moth, 41

Grizzled Skipper Butterfly, 420

Ground Beetles on Strawberry, 455

;

larvae of, 457 ; trapping, 458 ; bene-

ficial, 456 ; natural enemies of, 458

H.

Hidtica olcracea, 115

Harvest Men and Woolly Aphis, 150



Index. 541

Haustellate Insects, Washes for, 515

Hawthorn and Cherry Little Ermine,
91

Heart anu Dart Moth, 450 ; damage
done by larvae, 451

Hedya ocellaua, 82

Helicidae, 9

HeUotliripshcfmorrhoi(laUs,o\\ Vines,

479

Helix riifescL'us, 469

Hellebore AVash, 519

Hcmerobiidw, 272 ; Woolly Aphis, 150

Hemerosia rlieediella, 80

Hemicroa rufa, 275
|

Hemiptera, 8

Hemiptera, on Apple, 14, loO

„ ,, Apricot, 181

„ Cherry, 1K5

,, Currant, 20:5, 216

,, Damson, 247

„ Fig, 257

,, ,, Gooseberry, 263

„ Nuts, 291

., Peach, 321

„ Pear, 329

„ Plum, 361

,, ,, Pineapple, 407

,, ,, Ptaspberry, 415

,, ., Strawberry, 445

„ Vine, 479

Hemiteles neinativorus, 272

HepiaUis ___ .^anus, 446

Hepialus huvmli, 446

Hexapoda, 7

Heteroptera, 88

Homoptera, 8

Hop-Damson Aphis, 247

Hoplocampa fidvicornis, 371

Hoplocampa testudinea, 70, 122

Hop Eed Spider, 279

Hothouse pests, Vine, 479 ; Pineapple,

407 ; Peach, 321 ; Fig, 257

Hover Fies, 220

Hybernia defoliaria, 58

Hybernia rupicapraria, 362

Hydrocyanic acid gas, for Mealy ]3ugs,

484; for nursery stock, 152; for

Scale, 177 ; for Woolly Aphis, 152

;

method of mixing, 521

Hymenoptera, 8

Hymenoptera, injurious to Apple, 14,

122

„ Cherry, 185

,, Currant, 203

„ ,, Gooseberry, 263

„ Nuts, 291

„ Pltim, 361

„ Pear, 329

,, ,, Quince, 411

,. ,, Itaspberry, 415

,, Vine, 479

Hyponomcutidu', 86

Hyponomeufa evonyintJhi, 86

Hyponomeuta malivorclla, 86

Hyponomeiita tnalinella, 86

Hyponomeuta padella, 86, 91

Hyjyonomeufa padi, 87

leerya pnireli asi, 228

Ichneumon Fly and Goat ]\Ioth, 46

Ichneumon Fly, Codling Moth, 77

Ichneumon, Cryptus I'liipliytorum,

437

Ischnasjns Jiliformis, 259

Ichnetctes reunitor, 375

Ichneutes re^inior, 305

Imported Insects, 496

Incomplete Metamorphosis, 8

Incurvaria capitella, 213

Injurious Snails, 469

Insects, development of, 8 ; classifi-

cation of, 8 ; orders of, 8 ; metamor-
phosis of, 8

Insecticides, 507

Insects injurious to the Apple, 13

,, ,, ,, Apricot, 101

„ Cherry, 185

„ Currant, 203

,, ,, ., Damson, 247

r. Fig, 257

,, ,, ., Gooseberry. 263

,, Loganberry, 287

„ Nuts, 291
^

„ Peach, 321

„ Pear, 329

„ Plum, 361

I

,, ,, !, Pineapple, 407

„ ,, ,, Quince, 411
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Insects injurious to the Raspberry, 415

,, Strawberry, 446

.. Vine, 479

Insects liable to be imported, 496

Ivy Red Spider, 279

Japanese Fruit Scale, 496 ; distribu-

tion of, 497 ; in England, 496 ; food

plants of, 497 ; life-history of, 497
;

natural enemies of, 498

Jassidcf, 396

Jumpers, Frog, 200

Jumping seeds, 70

Lace-wing Flies, 8, 272, 507 ; and

Woolly Aphis, 150

Lackey ]\Ioth, 30 ; swarms of, 31

;

life-history of, 31 ; prevention and

remedies, 33 ; natural enemies of,

33

Ladybirds, 150, 220. 228, 242, 507

Lamrllicornia, 430

Liampronia ruhielhi, 416

Lappet Moth, 19

Large Spotted Woodpecker and Goat

Moth, 46

Large Tortoiseshell Butterfly, 186

Large White Plume Moth, 455

LasiocamjJd quercifolia, 19

Lasioptera argyrosticfar, 439

Lasioptera rubi, 439

Laverua afra, 93

Lead, Arsenate of. 512

Lead, Acetate of, 512

Leaf and Blossom Apple Aphis, 137

Leaf Box Beetle, 311

Leaf Blister Mite, of Pear, 353

Leaf Blister Moth, Apple, 103

Leaf-curling Pear Midge, 350

Leaf-curling Phuii Aphis, 379 ; life-

hisGory, 380 ; prevention and treat-

ment, 382

Leaf-cutting Bee, 14

Leaf Gall Mite, of Damson, 254

Leaf Gall Mites, of Plum, 398

,Leaf Hopper, American Grape Vine,

391

Leaf Hoppers, Yellow, 392 ; preven-

tion and treatment of, 396 ; natural

enemies of, 394

Leaf Miner, Apple, 96

Leaf Miner, Wild Crab, 100

Leaf Saw-fly, Plum, 372

Leaf Weevils, 119
;

prevention and

remedies, 120

Leaf Weevil, Glaucous, 215

Leaf Weevil, Green, 119

Leaf Weevil, Brown, 119

Leaf Weevil, Oblong, 119

Leather-jackets on Loganberry, 287 ;

on Strawberry, 445

Lecaniion caprece, 175

Lecanium hesperidtim , 228; on Figs,

257

Lecanium persicce, 321

Lecanium persiccf var. sa roth am ni, 226

Lecanium. rihis, 226

Lepidoptera, 8

Lepidoptera feeding on Apple, 13

Apricot, 181

„ Cherry, 186

Currants, 203

,, ., Damsons, 247

,, ,. Gooseberry, 263

,, Loganberry, 287

„ Nuts, 291

Pear, 329

„ Peach, 321

,, Plum, 361

,, ,, Quince, 411

,, ,, Raspberry, 415

,, ,, Strawberry, 445

,, Vine, 479

Lep)idosaplies fic}is, 258

Lepidosaphes tdmi, 165

Leptophyes punctatissima, 325

Lihurnia, 394

Limacidw, 9

Limax ma.rimus, 471

Lime and Salt Washes, 160

Lime-Sulphur-Soda-Salt Wash, 512

Lime-Sulphur-Soda Wash, 511

Limneria argentata, 271
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LithoconrtiH carpiuicoldia, 299

Litlnu-i^Ilrii.s rori/li, 297

Lif/ioro/lrtis nirrlUi, 297

Little Ermine Moths, 86

Liver of Sulphur, 520

Lobsters, 7

Locust, Climbing, 325

Locusts, 8

Loganberry, Insects injurious to, 287

London Purple, 514

Long Black Scale, on Fig, 259

Long-tailed Tit, preying on Psylla,

164

Lozot(f)iia fidvaiKi, 241

Lozotoinia heparana, 78

Lozotcenia riheana, 78

Lozotcenia rosana, 78

Lyda alhifrons, 338

Lyda clyjieata, 338

Lyda fasciata, 338

Lyda pyri, 338

Lyda sylvatica, 338

Lyonetia clerckella, 96

M.

Maggot, Codling, 69

Maggot, Eed Plum, 363

Maggot, Nut, 299

Magpie Moth, on Currant, 206 ; on

Gooseberry, 263 ; on Apricot, 181 ;

on Nuts, 206

Mamestra 2^ersicaria\ 264, 420

Mandibulate Insects, Arsenical Washes
for, 512

March Moth, 61 ; life-history of, 62
;

prevention and treatment, 63

Mealy Bugs on Vines, 483 ; on Pine-

apples, 407 ; on Figs, 257

Mealy Bugs, Fumigation for, 484

Mealy Plum Aphis, 383 ; life-history,

383 ; treatment, 385 ; natural ene-

mies, 885

Mediterranean Fruit Fly, 493

Medusa Lamp, 38

Megachile lignesica, 14

Melanthia albicillata, 420

Meligethes ceneus, 115

Meligethes picipes, 116

Mdolontlia vulgaris, 431

MesoJcius arviiUaforiii.s, 271

MesocJiorns conftisits. 271

Mesochorus grossichirid . 271

Mesoleius melanolciirns. 271

Mesoleius 7nela)ic]ii>liriis. 305

Mesoleius sejjtfiifr'oinilis. 31)5

Mesoleius sexlitiirafics, 305

Mesoleptus festaeeiis, 305

Metal-emulsions, 517

Metamorphosis, Complete, 8

Metamorphosis, Incomplete, S

Methylated Spirits for Woolly Aphis,

143

Mierogaster aJvcarias, 305

Midge, Catkin, 306

Midge, Leaf-curling Pear, 350

Midge, Pear, 343 ; life-history of, 345

Midges, Sciara, 351

Migration of Hop Aphis, 253 ; of

Woolly Aphis, 148; of \me Phyl-

loxera, 486 ; of Currant Koot Louse,

222 ; of Plum Aphis, 382 ; of Apple

Aphis, 138

Millepedes, 7

Minute Ehynchites, 464

Mites, 7

Mites, Leaf-Gall, of Plum, 398

Moles attacking Ground Beetles, 458

;

attacking ^V^eevils, 427

Mollusca, 7, 9

Monilia fungus, 126

Mostemma pyricola, 347

Moths, 8

^Mottled Umber ]Moth, 58 ; life-history

and habits, 60

jNIummitied Fruits, 126

Muscicapido' and Weevils, 427

Mussel Scale, 165 ; life-history of, 166 ;

prevention and treatment of, 171

fumigation for, 171

Mussel Scale, Distribution of, 170

Mussel Scale, Varieties of, 171

Mustard Blossom Beetle, in fruit

blossom, 115

Myriapoda, 7

Mytilasjjis jxT'ioruiii, 165

Myzus cerasi, 197

! Myzus ribis, 219

1
Myzus persico', 324
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N.

Narrow Fig Scale, 258

Natural enemies, of Goat Moth, 46
;

of Brown Tail Moth, 25 ; of Lackey
Moth, 33; of Bud Moth, 85; of

Apple Blossom Weevil, 110 ; of

Woolly Aphis, 150; of Apple
Sucker, 164; of Brown Soft Scale,

176 ; of Currant Aphides, 220 ; of

Currant Scales, 228; of Currant
Sawfly, 271; of Nut Weevil, 302;
of Slugworm, 337; of Social Pear
Sawfly, 342 ; of Pear Midge, 347 ; of

Plum-leaf Sawfly, 375 ; of Raspberry
Weevil, 427 ; of Snag-boring Em-
phytus, 437 ; of Ground Beetles,

458 ; of Strawberry Snail, 470 ; of

Mealy Plum Aphis, 315; of Leaf
Hoppers, 394

Nematoda, 9

Ne)nathelminthes, 9

Nematus appendicidatics, 274
Nematus catlioraticus, 275

Nematus consobrinus, 272

Nematibs laticric-r, 304

Nematus pallidiventr is, 438

Nematus peleteri, 275

Nematit,s ribesii, 266

Nematus septentrionalis, 304
Nematus umbrinus, 272
Nematus ventricosus, 275

Nemocoris and Woolly Aphis, 150

Nepticula malella, 100

Neuroptera, 8

New Strawberry Aphis, 2

Nut Aphis, 291

Nut Bud Gall Mite, 307

Nut Catkin Midge, 306

Nuthatch, 46

Nuts, Insects injurious to, 291

Nut Sawfly, 303 ; life-history of, 304
;

natural enemies of, 305
Nut Leaf Blister Moth, 297

Nut Leaf Weevil, 302

Nut Weevil, 299 ; life-history of, 300;

treatment of, 301 ; natural enemies
of, 302

o.

Oak Leaf Hopper, 391

Oblong Leaf Weevil, 119

Obrimn cantharinmn, 122

Odynerus catsUllensis, on Bud Moth
in America, 85

0)iiscidw, 326

Oniscus ascelhis, 326

Omalus armalus. 111

Opliiou mercator, 342
Opliion mixtus, 342
Opadia funebrana, 363
Orders of Insects, 8

Oribatidw, 242, 401
Oribata lapidarin, feeding on Am-

brosia, 371, 402

Oribata orbicularis. 401

Orange Scales, 228

Ornix jJetiolella, 103

Orthoptera, 8

Orygia antiqua, 38

Otiorhynchus fuscipies, 121

Otiorliynchus picipes, 121, 425

Otiorhynchus sulcatus, 121, 425

Otiorhynchus tenebricosus, 121, 428

Owls, Enemies of Goat Moth, 46

Oyster-shell Bark Louse, 386 ; life-

history of, 386 ; treatment of, 388

Pamphilus fiaviventris, 338

Paraffin Oils, 515

Paraffin Emulsions, 515 ; Soap Emul-
sions, 515 ; Metal Emulsions, 517

Paraffin Jelly, 516

Parasites, of Codling Moth, 74, 77 ; of

Pear Midge, 347 ; of Nut Leaf Saw-
fly, 305 ; of Currant Moth, 210

Paris Green, 513

Parido', 46, 110, 427

Paras ater and Currant Scale, 229

Parus coeruleus and Currant Scale,

229; and Bud Moth, 85; and
Woolly Aphis, 150

Parus )itajor and Bud Moth, 85; and
Woolly Aphis. 150
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Parus 2}nhistris and Currant Scale,

229

Peach Aphides, 324; treatment of,

324

Peach Blossom Moth, 419

Peach Scale, 321 ; life-history and
habits, 332 ; treatment for, 323

Peach, Insects injurious to, 321

Pea and Bean Weevil, in fruit blossom,

115

Pear Aphides, 352

Pear and Cherry Slugworms, 334;
treatment for, 337

Pear, Insects injurious to, 329

Pear Leaf Blister Mite, 353; life-

history of, 355 ; distribution of, 353
;

treatment for, 356

Pear Leaf Blister Moth, 330; life-

history of, 332 ; treatment of, 333

Pear Leaf-curling Midge, 350
Pear Midge, 343 ; life-history of, 345

;

natural enemies of, 347 ; treatment
for, 347

Pear Sawfly, Social, 338 ; treatment

for, 342

Pear Thrips, 352

Feltophora pediceUata, 199

Pentliina j^nmiana, 366

Penthina variegana, 82

Pepper and Salt Moth, 64

Peroiipa comparana, 454

Pcronea comariana, 453

Peroneapotentillana, 454
Perilissus limitaris, 271

Phalangidoe , 150

Plialcra hucephala, 292

Phihvnus spumarius, 200

Phnvddon humuli var. malaJich, 247

PJijjUohiiis calcarafns, 215

PhijUohins maciiUcoynis, 119

PliijUohius ohlongus, 119

Phgllohius uniformis, 119

PlujUopertlia horticola, 432

PhijUotreta nemorum, 115

PliijJloxera vastatrix, 486

Pliytoptiis attenuates, 254

Phytoptus padi, 254

Phijtoptus 2)lihvcoptcs, 398

Phijtoptus priini, 398

Phyto2}tusj)ijri, 282

Phytoptus rihi.s, 231

Picidw, 110

Pigs, Use of, for killing Insects, 76
Pimpla angeus, 305

Plmpla and Apple Blossom AVeevil.

110

Pineapple, Insects injurious to, 407
Pineapple Scales Insects, 407
Pipiza, feeding on Woolly Apliis,

150

PipuncuUdw, 395

Pipunculus fuscipes, 396

Pistol Case Bearer, on Cherry, 195

Pith Moths, 92 ; life-history of, 93
;

species of, 93
; preventive measures,

95

Plant Lice, 8

Platyhelminthes, 9

Plum Aphis, Leaf-curling, 379 ; treat-

ment for, 382

Plum Aphis, Mealy, 383 ; life-history

of, 383 ; enemies of, 385 ; treatment

for, 385

Plum and Cherry Tree Borer, 188

treatment for, 191

Plum Fruit Moth, 363

Plum Fruit Sawfly, 376; life-history,

377
;

prevention and treatment,

379

Plum Leaf Gall Mites, 398

Plum Leaf-curling Aphis, 379

Plum and Apple Leaf Hoppers, 388

Plum Leaf Sawfly, 372 ; life-history

and habits, 373 ; prevention, 375

;

natural enemies, 375

Plum Maggot, Eed, 363

Plume Moth, on Strawberry, 455

Plums, Insects injurious to, 361

Plums, Red Spider on, 397

Plum Tortrix, 366

Podiscus pAacidus, 272

Poecilocampja populi, 34

Pogonochoerus hidentatus, 122

Polyspliinctus areolaris, 305

Polysp)hinctits ribesii, 271

Porthesia auriflua, 29

Porthesia similis, 27

Potassium Sulphide, 521

Psocid ova on fruit trees with Apple

Sucker, 164

'2 X
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Fsylla mali, 153

Pterocallis juglandicola, 316

Pterostichus vulgaris, 456

Ptycliodes juglandis, 313

Pug Moth, Currant and Hop, 211

Pug Moth, Green, 68

Pulvinaria vitis, 481

Pulvinaria vitis var. ribesiie, 223

Purple Apple Weevil, 121

Purple, London, 514

Pijgostolus stricticus. 111

Pyrethrum, 519

Pijrodes rheediella, 78, 80

Q

Quassia Wash, 517

Quince, Insects injurious to, 411

Queen Wasps, 130

Easpberry Anthonomus, 415, 461

Easpberry Aphides, 440

Easpberry Beetle, 420 ; on Logan

berry, 424 ; life-cycle of, 422 ; treat-

ment and prevention, 424

Easpberry Bug, 420

Easpberry, Insects injurious to, 415

Easpberry, Lepidoptera feeding on,

419 ; Sawflies feeding on, 438

Easpberry Emphytus, 434

Easpberry Gall Fly, 439

Easpberry Grub, Eed, 416

Easpberry Moth, 416 ; life history and

habits of, 416 ;
prevention and treat-

ment, 418

Easpberry Weevil, 425; life-history

of, 426 ; natural enemies of, 427

Eed-Banded Clearwing Moth, 17, 181

Eed-Legged Weevil, 428

Eed Easpberry Grub, 416

Eed Spiders, 7

Eed Spider, of Gooseberry, 278; life-

history of, 280 ;
prevention and

treatment, 281

Eed Spider, of Hop, 279

Eed Spider, of Ivy, 279

Eed Spider, on Plums, 397

Eed Spider, on Vines, 488 ; treatment,

489

Rhagoletis cerasi, 495

RhopalosijjJium dianthi, 324

Blw'ijalosiphum rihis, 216

Eoot Eel worm, 474

Eoot Louse, Apple, 148

Eoot Louse, Currant, 221

Eoot Insects, treatment for, 522

Eoot Eot, of Strawberry, 474

Eose Beetle, 429

Eose Chafer, 429

Eosy Apple Aphis, 136

Eound Worms, 9

Bhizotrogus solstitialis, 433

Bhync-hites bacchus, 121

Bhynchites coeruleiis, 117

Bhynchites ciipreus, 121

Bhynchites germaniciis, 464

Bhynchites interpunctatus, 118

Bli.ynchites j^mixillus, 118

Bhynchites minutns, 464

s.

Sand Wasp, feeding on Bud Moth, 85

San Jose Scale, 499 ; distribution

abroad, 499 ;
possible introduction,

503 ; life-history of, 502 ; food plants

of, 500 ; other Scales mistaken for,

504

Sawflies, 8 ; carbon bisulphide for, 277

Sawfly, of Apple, 70, 122

Sawfly, Black-Bodied, 274

Sawfly, of Cherry and Pear, 334

Sawfly, of Currant, 266

Sawfly, of Gooseberry, 266

Sawfly, of Nut, 303

Sawfly, Plum Leaf, 372

Sawfly, Plum Fruit, 376

Sawfly, Social Pear, 338
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Scab Fungus on Apples, mistaken for

insect work, 37

Scale Insects, 8

Scale, on Apple, 165

Scale, on Apricot, 181

Scale, Brown, 175

Scale, on Currants, 228

Scale, Cushion, 228

Scale, on Figs, 257

Scale, on Gooseberry, 226

Scale, Japanese Fruit, 496

Scale, Mussel, 165

Scale, on Peach, 321

Scale, on Pineapple, 407

Scale, San Jose, 499

Scale, West Indian Fruit, 496

Scale, on Vine, 481

Scale, White Woolly Currant, 223

Schizoneura fodiens, 149, 221

Schizoneura ^dmi, 149

Schizoneura lanigera, 141

Sciara, 351

Sciara Midges, on Pear, 351

Sciara jyijri, 351

Sciara scJuiiidbergert, 351

Scolyius rugulosus, 111

Segmented Worms, 9

Sejus, 242

Selandra ccrasi, 335

Semasia ornatana, 188

Semasia ivoeheriana, 188

Seneca Nozzles, 162

Scsia mijopiforniis, 17, 181

Sesia fijniUformis, 203

'Seventeen Year Locust, 431

Shield Bug, on Cherry, 199

Shiny Chimney Sweep Moth, 291

Shot Borer Beetle, 367 ; life-history and
habits, 368 ; prevention, 370

Shoot Borer, Currant, 213

Sideria achatana, 78, 81

Siphonoplwra avellance, 291

Si])liono'pliora clielidonii, 440

Siphonophora fragario', 467

Siplionophora fraga ricUa , 465

Siphonophora ruhi, 440

Sitones lineata, 115

Sloe and Damson Gall Mite, 254

Slugs, 7, 9, 282, 470 ; Vaporite for, 283,

472

Slug, Grey, 282, 471

Slugworm, of Pear and Cherry, 334;
life-history, 335

; prevention and
treatment, 337 ; natural enemies of,

337

Small Chafer, 433

Small Ermine Moths, 86
Small Strawberry Fruit Weevil, 462
SvieriiitJtns ocellafus, 15

Snag Boring Emphytus, 434 ; descrip-

tion of adult, 435 ; natural enemies
of, 437

Snails, 7, 9, 469

Snail, Strawberry, 469 ; treatment of,

470 ; natural enemies of, 470
Sneg, 335

Soap Emulsions, 515

Social Pear Sawfly, 338; life-history

of, 338 ; enemies of, 342 ; treatment
of, 342

Soda, caustic, 509

Soda, arsenite, 514

Soft Brown Scale on Fig, 257

Soft Scale, Brown, 175

Soil Injection, 523

Spanish Chestnut, Insects injurious

to, 291

Sparrows, preying on Eriojjhyidce,

399 ; on Bud Moth, 85 ; on Woolly
Aphis, 150; and Gooseberry blos-

som, 283

Spiders, 7

S'pilonota rohorana, 78, 212

Spring Tails, 8

Stroplwsomits coryli, 302

Stem Apple Aphis, 137

Starling devouring Little Ermine
larvae, 92

Strawberry Anthonomus, 461

Strawberry Aphis, 465 ; description

of, 467 ; natural enemies of, 468

;

prevention and treatment of, 468

Strawberry Aphis, Wild, 467

Strawberry Click Beetle, 464

Strawberry Eelworms, 472

Strawberry, Insects injurious to, 445

Strawberry Leaf Beetle, 459

Strawberry Leaf Button Moth, 453

Strawberry Plume Moth, 455

Strawberry Snail, 469
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strawberry' Weevil, 460

Stem Bud Caterpillar, of Easpberry,

416

Steropus madidus, 456

Sucker, Apple, 153

Sulphide, potassium, 520

Sulphur, 511

Sulphur, Liver of, 520

Sulphuric Acid, 521

Summer Chafer, 433

Sui-face Larvie feeding on Strawberry,

450

Sylvina and Weevils, 427

Syrplius halteatus, 505

Syrjjhns ribesii, 505

Sijriclithus maJvn, on Easpberry, 420

Sweet Chestnut, Insects injurious to,

291

Swift Moth, Garden, 446 ; life-history

of, 447 ; natural enemies of, 448

;

prevention and treatment of, 449

Tachina Flies, 507

Tachinidcp, 507

Twniocampa incerta, 66

Temocera oceUana, 82

Tenfhredo cincta, 438

Tenthredo fiaviventris, 338

Tenthredo luemorrhoidalis, 338

Tenthredo largipes, 303

Tenthredo lutescens, 338

Tenthredo padi, 372

Tenthredo pijri, 338

Tenthredo septentrionalis, 303

Tenthredo togata, 438

Tenuijmljns glaber, 398

Testacella haliotidea, 471

Tetranychus malvce, 279, 398

Tetranychus telarius, 279, 397

Thelimo7-pha vertiginosa, 25

Thrips, 8; on Pear, 352; on Vine, 479

Thrij)s 2)hyso2ms, 352

Thrips flava, 352

Thrush, destroying Strawberry Snails,

470

Thyatira derasa, 419

Thylacia, 395

Thysanoptera, 8

Ticks, 7

Tinea clercheUa, 96

Tinea corticella, 416

Tinea ruhiella, 416

Tipula oleracea, 287

Tits, devouring eggs of Goat Moth,.

46 ; devouring Codling Maggots, 74

;

Bud Moth, 85 ; and Apple Blossom
Weevil, 110; and Woolly Aphis,.

150; and Nut Weevil, 302; and
Otiorhynchi, 427 ; and Eriophyidse,.

399

Tit, Blue, devouring Woolly Aphis,

150 ; devouring Codling Maggots^

74 ; and Bud Moth, 85

Tit, Great, devouring Woolly Aphis,.

150 ; devouring Codling Maggots^

74 ; and Bud Moth, 85

Tobacco Wash, 518

Tobacco Fumigation, 524

Tortoiseshell Butterfly, Large, 186

Tortrix lieparana, 79

Tortrix Moths, on Apple, 78

Tortrix ornatana, 188

Tortrix, of Plum, 366

Tortrix podana, feeding in Big Bud,.

241 ; on Apple, 78

Tortrix relinquana, 479

Tortrix ribeana, 79

Tortrix rosana, 80

Tortrix viridana, 291

Tree Creeper, 46 ; feeding on Woolly

Aphis, 150

Tricliogramma jn'eiiosa, 271

Trident Moth, Grey, 41

Triphcena pronuba, 450

Tropicoris rufipes, 199

True Flies, 8

True Insects, 7

Trypeta pomonclla, 70

Tryphon ambiguus, 271

Tryphon armillatorius, 342

Tryphon bipunctatus, 271

Tryphon cephalotes, Til

Tryphon compressus, 271

Tryphon excavatus, 337

Tryphon gibbus, 305
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Tr 1/2)1(0 II gorsJci, 337

Tri/pJion liicididus, 375

Tnjphon translucens, 337

Tnjplion i-atzhurgi, 337

TUrdus mucivorus, 470

Tylenclius devadatrix, 474

Ti/phlocijbidif, on Plum and Apple, 388

TijiMocijha avellame, 389

Typlilocyha comes, 391

Tt//)/; locyha flammigera, 391

Tij/iJiIocijba pjruni, 389

Typlilocyha quercios, 391

Typldodramus pyri, 356

Tyroghjphus, 242

Twig-Cutter, Apple, 117

Twig-Cutter, Allied, 118

Vedalia cardinaUs, 228

Vanessa polycliloros, 186

Vapourer Moth, 38 ; life -history of,

39 ; treatment of, 41

Vaporite, 283, 424, 472

Vegetal Washes, 518

Vermes, 6, 8

Vermorel Injector, 152

Vespa crabro, 129

Vesjm germanica, 129

Vespa norwegica, 129

Ves2}a rufa, 129

Vespa sylvestris, 129

Vesjja vulgaris, 129

Vespido', 129

Vine, Insects injurious to, 479

Vine Moth, 479; on Apricot, 181

Vine, Red Spider, 488

Vine Scale, 481

Vine "Weevil, 460 ; on Raspberry, 465 :

on Strawberry, 460

w.

Walnut, Insects injurious to, 292

Walnut Leaf Gall Mite, 318

Walnut Louse, Dusky A^eined, 313

AValnut Louse, Common, 316

Warblers and Weevils, 427

Wasps, 8, 129 ; destruction of, 129

AVashes, used as Insecticides and

Acaricides, 507 ; caustic alkali, 509 ;

winter, 509; arsenical, 512; lime-

soda-sulphur, 511 ; tobacco, 518 ;

lime and salt, 511 ;
paraffin washes,

515 ; Bordeaux mixture, 515 ; liver

of sulphur, 520

Weevil, Apple Blossom, 104

Weevil, Clay Coloured, 425

Weevil, Glaucous Leaf, 215

Weevil, Green Leaf, 119

Weevil, Oblong Leaf, 119

Weevil, Nut, 299

Weevil, Nut Leaf, 302

Weevil, Pea and Bean, 115

Weevil, Raspberry, 425

Weevil, Red-Legged, 428

Weevil, Strawberry, 460

Weevil, Small Strawberry Fruit,

462

Weevil, Vine, 460

West Indian Fruit Scale, 496

White Grub, 433

White Scale, on Pineapple, 407

White Woolly Currant Scale, 223

Winter Moth, 50; life-history of, 51;

grease-banding for, 55 ; washing

for, 58; prevention and remedies,

55

Winter Washes, 509

Winter Wash, Woburn, 509

Wild Crab Leaf Miner, 100; life-

history and habits, 101

Wild Crab, Woolly Aphis on, 146

Wild Strawberry Aphis, 467

Wireworm, 465

Woburn Winter Washes, 509

Wood Leopard, 46; life-history and

habits, 47 ; remedies, 49

Woodlice, 7, 326

Woodpeckers, and Goat Moth, 46;

and Apple Blossom Weevil, 110

Woolly Aphis, 141 ; on Pear, 146 ; on

roots, 148 ; bisulphide of carbon for,

151 ; spraying for, 151 ;
migration

of, 149; enemies of, 150
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Woolly Currant Scale, White, 223

Worms, 6

Worms, Eel, on Strawberries, 472

Wren, Gold Crested, and Currant

Scale, 230

Wryneck, 46

Xylehorus dispar, 367

Xyleborus saxeseni, 870

Xylehorus xylograplius, 370

Yellow Leaf Hoppers, 392; natural

enemies of, 394 ; prevention and
treatment of, 396

Yellow Underwing, 450

Yew Mite, 231

Zanclognatha tarsiihiinalis, 420
Zeuzera 2yyrina, 46

Zeuzera wsculi, 46

<don: pkinted bv \villiam clowes and .sons, Mjin'Ei
EET, .STAMFORD STREET, .s. E. , AND GREAT WINDMILL STI



Strawson=Swift

Arsenate of Lead Paste
For destroying all leaf-eating Cater=

pillars, such as those of the Codling

Moth, Winter Moth, and Tortrix Moth.

This product has been most successfully employed through-

out America and the British Colonic?, w^liilst its recent

introduction to England has met with complete success.

Strawson-Swift entirely supersedes the old-fa<hioned Paris

Green and dangerous home-made Arsenates.

Strawson-Swift Arsenate of Lead cannot burn the foliage

(as does Paris Green if used in slight excess). It is adhesive,

so that it remains effectual for a long time. A few hours

is long enough to dry it well, so that ordinary rains do

not wash it off.

Price (packed in 100-lb. kegs), 9d. net per lb., carriage paid.

For other quantities ask for special quotations.

Insecticides, Fungicides, &c.

Messrs. Straw^sons & Company have made a

speciality of such Products for nearly 30

years, and justly c^aim to be the largest house

of their kind in Europe to-day.

Ask for Current Trice of:—

Sulphate of Copper (98% pure). Carbonate of Potash.

Caustic Soda (98 % pure). Hellebore.

Flowers of Sulphur (99 ",, pure). Potassium Sulphide.

Soft Soap (8 :;: Potash).

Strawsons & Company, Wholesale & Export Chemists,

Queen Victoria Street, London, England.
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M^DOUGALL BROS.
For 20 Years

SPECIALISTS IN WASHES
For HOP AND FRUIT Growers.

Hop Wash (No, 1) free from arsenic.

specially prepared for Hop Washing to destroy
g^

^1 Aphis, Lice, Red Spider. g
I Fruit Tree Wash (No. 2) Ts/nT I
\^P\ ^•i^^—^^^^^—^^^————^—^^^^^^—^^^^^^^^—

ip^

g The Great Apple Sucker (Psylla) and Spider Wash. ^
p] Specially prepared for Fruit Tree Washing in g
Ifflj Spring and Summer for ALL sucking Insects.

i Caterpillar Wash (POISON)

pi For the destruction of Caterpillars and all kinds M
g of BITING Insects.m
I American Gooseberry

i Mildew Wash
MiM Economical and convenient, ready for use, and

H complying with the Local Authorities' requirements. I

(Winter Tree Wash
Pj For use ONLY while the trees are dormant, for
^^

destroying Fungoid Spores, Hibernating Insects,

^, Lichen, Moss, &c.
Sal

I Tree Banding Grease g Paper
|g.g|

- - -

m McDOUQALL BROS., PORT STREET, MANCHESTER.

llLllilllilllJlllH'llllM-BlillMlillllBiBLliaMail.lS



r^ SUPPORT BRITISH INDUSTRY—"B
BY USING THE ^1

"Fottr Oaks" Syringes "

Spraying Machines
Acknowledged by all users to be the Best on the Market.

Used exclusively in most of the leading Gardens and Nurseries at home and abroad

"FOUR OAKS"
Spraying
Machine,

"BATTLE"
PATTERN,

No. 203 (Patent).

An ideal machine
only 3D inches wide
over all.

Wrought - iron tle-

tachable wheels 3 feet

hijrli ancl 4 inches broad,
enabling machine to

be wheeled easily on
any kind of land.

Powerful solid brass
pump.

Efficient agitator.

j\^|A(JHlXE as illustra-

ted, with 25-gallon

Oak rontainer,2 delivery

outlets allowing use of

2 lengths of hose if de-

sired, but inclusive only

of one 1.5-ft. length of

hose, one l)rass rod, iVc.

Price £11 10s.

If withtwoL^-ft.lengths

of hose and fittings,

19/6 extra.

Loug Bamboo Lances

for sprayiug tall trees,

see below.

THE



THE "ABOL" SYRINGE
PATENT SPRAY NOZZLE FOR APPLYING INSECTICIDES

AND FOR GENERAL USE IN SPRAYING PLANTS.
FITTED WITH

COOPER'S PATENT DRIP PROTECTOR OR PURSER'S PATENT DRIP PREVENTER

"THE MOST PERFECT SYRINGE I

YET PRODUCED." '\pMy
WITH PURSER'S PATENT DRIP PREVENTER /W

THE"ABOL^ SV'RINGE

"Combines Advantages not possessed by any other Syringe."

These beautifully finished Syringes will do more work, and do it

better, than Syringes double the size. The most effective, and easiest

to use. The spray used may be varied, fine or coarse, as required.

Prices : Syringes from 8/6 to 14/6. Postage, 4c|.

•^^

BENDS to suit any "ABOL"
SYRINGE, 1/6 extra.

P'or attaching- to auy " Altol" Syringe to spray

easily the under sides of leaves.

PLUGS FOR ANY "ABOL

NOZZLES to fit any "ABOL"
SYRINGE,

For giving extra tine or coarse sprays, as desired,

3/- each.

NOZZLE, 6d. each.

Glkn Cottage,

Shiplfa' Glen,

Saltaire.
Gentlemen,

The "Aljol" Syringe, with which I spray my plants, is perfection itself, it being practically
impossible to become out of order, or in any way clogged, which is tlie common fault of most Syringes.
I have great pleasure in recommending the above to my gardening friends and acquaintances, as the cost is

most reasonable, and within tlie reacli of all pockets, and their work is most efficient.

Yours faithfully,

B. WKIGHT, Hon. Secretar;/,

Saltaire, Shii'ley and District Rose Society.

May tie had through all SEEDSMEN. FLORISTS and IRONMONGERS

;

(J)r, on receiiDt of remittance, direct from the Sole Proprietors and Manufacturers,

E. A. WHITE, Ltd., Paddock Wood, KENT.



ABOL
White's Superior, Insecticide

- ABOLISHES APHIS.

- EXCELLENT REMEDY FOR MILDEW.

Invaluable to Rose Growers,

NON-POISONOUS.
EFFICACIOUS.

INDISPENSABLE.

ABOLISHES all kinds of

Aphis, Green and Black Fly, Mildew, Rust. 6c.

Tlie Bazaar, Exchange and Mart says :—" It has earned for itself a deservedly liigh reputation alike for

etflcacy, its ease of application, and its economy.'

The Gentlewoman says :—" An invaluable remedy for rose pests."

EXTRACT FROM RECENT TESTIMONIALS.
ReigATE, iind Aidjiist, 1906.

" I am pleased to say my Rose Trees have been practically free from Mildew and Insects since using
your new Insecticide ABOL, WHITE'S SUPERIOR, and I am continually recommending it to my friends.

"

Signed) *RI(.'HARD E. WEST.

'WINNER OF OVER 500 PRIZES FOR ROSES.

PRICES:
Half-Pints, 1/-; Pints, 1/6 ;

Quarts, 2/6; Half-Gallons, 4/-; Gallons, 7/6; Three-

Gallcn Drums, 18/- ; Five-Gallon Drums, 27/6. Carriage Paid.

A Recent Opinion of ABOL, WHITE'S SUPERIOR, INSECTICIDE, and the

"ABOL " SYRINGE.
Messrs. E. A. WHITE, Ltd., Royal (iARDExs, Kew,

Beltring, Paddock Wood, Kent. /"','/ 3;-('. loos.

Dear Sirs,— I have given your " ABOL " Syringe and your ABOL, White's Superior, Insecticide

repeated trials.

The Syringe is an excellent instrument. With the finest nozzle a perfect mist is formed, which does

not fall quickly but hangs in the air, and conse(iuenlly settles upon upper and under surfaces alike ; this has

hitherto been a desideratum. The drip protector makes overhead spraying a pleasure instead of a
terror.

The Insecticide at its weakest proportion indicated, destroys aphides (green fly\ Rose mildew, and the

American Gooseberry mildew. No scorching has followed the use of the strongest solution indicated

when applied to very delicate foliage.—Yours truly,

, Signed GEO. MASSEE, V.M.H., F.L.S., &c ,

Joint Author of " The Enemies of the Rose,"

issued by the National Rose Socirtij.

May be M through all SEEDSMEN, FLORISTS and IRONMONGERS

;

Or, on receipt of remittance, from the Sole Proprietors and IManufacturers,

E. A. WHITE, Ltd., Paddock Wood, KENT,
Hop and Fruit Growers.

Telegrams: Nat. Telephone :

"HOPS, PADDOCK WOOD." No. 1, Paddock Wood.



ACME WEEDJILLER
FOR DESTROYING WEEDS, MOSS, &c., ON CARRIAGE DRIVES,

GARDEN WALKS, ROADS, &c.

POWDER WEED KILLER.
DISSOLVES QUICKLY IN COLD WATER.

Size { No. 1 To make 25 gallons 1/9 ; postage 3d.

of No. 2 „ „ 50 ,, 3/3; „ id.

Tins.
I No. 3 „ „ 100 „ 6/- ; post paid.

LIQUID. strength 1 in 25 and 1 in 50.

WINTER WASH for Fruit Trees. Formula recommended by Board of Agriculture.

SOLUBLE PARAFFIN— ]\Iixes instantly with water, and does not separate.

ARSENATE OF LEAD for destroying all leaf-eating insects.

" FUMERITE " for destroying all ground vermin. To be dug into the soil.

EXTRACT OF QUASSIA. QUASSIA CHIPS.
COMPOUND EXTRACT OF QUASSIA AND SOFT SOAP.
SUMMER SHADING. 6cc. BONES, i inch, J inch. BONE MEAL.
CAUSTIC SODA, pulv , 98 . SULPHATE OF COPPER, 9S ; .

LIVER OF SULPHUR, Ac, 6cc. GREASE AND PAPER BANDS FOR TREES.
Prices and particulars on application.

TH:e: ACIVEE C^H^BIVATCAJ^ CO., Ltd.,
TONBRIDGE, KENT ; and RIVER STREET, BOLTON, LANCS.

WEALD OF KENT ENGINEERING COMPANY,
Motor, Electrical and Mechanical Engineers, Iron and Brass Founders,

WEALD OF KENT ENGINEERING WORKS,
HORSMONDEN, KENT.

Nat. Telephone: No. 2, Horsmonden. Telegrams: "Copsey, Horsmonden."

DiRKCTORS - Messrs. W. H. & C. NOAKES. Manager - W. A. COPSEY.

. . MANUFACTURERS OF . .

Hop Washing and Fruit Spraying Machines, Sulphurators,

Pumps of every Description, Agricultural Implements

TO BE WORKED BY

fiarni=Power, Morse, Cattle, Petrol, Oil or Steam Engines,

CASTINGS of every description to the Trade, etc. Private Lighting

Installations Electric, Acetylene. Special Quotations for Petrol, Oil, etc

Send for Copy of Fruit Growers' Manual.



In Orcharti, Garden, and Greenhouse, use

NICOTINE INSECTICIDES
For killing- Green and Black Fly, Thrip, Scale, Psylla, Caterpillar, Woolly Aphis, &c.

They are perfectly safe, instantly soluble, and do not clog or affect spraying machines
in any way.

Mr. Spesckr 1'ickkring, F.R.8., Principal of tlic Duke of Bedford's Experimental Fruit Farm at
Woburn, iu addressing a Conference of the Kent and Surrej' Fruit Growers held at the South- Kast'era
Agricultural College, Wye, said he had found that for Psylla a solution containing 0'07o per cent. (1 part
in l,3j)3 of water) of nicotine was in all cases efficacious, "and that the occurrence of light rain within a few
hours of spraying did not nullify tliat effect.

BEING ACTUAL MANUFACTURERS IN BOND,
from duty-free tobacco, we can quote very favourably for either pure Nicotine, or Nicotine

Spraying, Vaporising, or Fumigating Compounds.

Tlie :Kin^ of Insecticides.

CAMPBELL'S NICO-SOAP.
Makes a splendid Insecticide for sjtraying to destroy Green and Black Fly, Ap]ilf Suckrr, '1 lirip. Moalj-

Bug, American Blight, Caterpillars, Cankerworms, Scale, &c. Is perfectly safe on all kinds of foliage,

and exceedingly economical, since

1 part makes 400 to 600 parts spraying solution.
It is the Insecticide of the future, and must supersede such washes as Paraffin, (,»iiassia, Paris Green,

itc. We have recently executed one order aloii3 for

FOUR THOUSAND LBS.
USERS say:— llouru rLxiKAi, Exri:i;i.MKNTAL Station,

Under the direction of the Ontario Agricultural College, Guelph, Jordan Ilarliour,

Seiih;iihei- 4lh. 1:miS.

I may say that we used Campbell's Nico-Soap for San Jose Scale on badly-infested plum trees, ^\|lil(•

the effects were slightly less satisfactorj' than on the trees sprayed with Lime Sulphur Wash, the ease Avith'

which the Soap may be applied and the improved appearance of the trees would be a strong factor in

recommending its use.

"While we did not have the opportunity of trying this Soap when the young Scale wrro running, my
observation on the tree spraj-ed in June for Oj^ster Shell Scale will prove tli.it this Soup will yet lie

valuable for San Jose Scale. We used it for the treatment of Aphis and found it most >;iti-tartory.

As we were somewhat handicapped this year for equipments, we were not able to i;ive as nunh
attention to this work as desired. However, we have everything in good shape now to continue next
year, when we hope to be able to give you something of a more definite nature.

(Signed) H. P. PEART, lhn;t,.r.

The Royal Horticultural Society report in their Journal for March, 1909, p. 551 :—
Xico-SoAP (Campbell's).—An excellent Insecticide if used according to directions, killing Aphis,

Thrips, or Bed Spider, without any injury to the foliage.

CAMPBELL'S BORDEAUX MIXTURE.
For spraying Fruit Trees, Potato and other crops, to prevent and cure Mildew, Blight, Spot, and other

Disease attacks.

This preparation has been introduced to meet the modern demand for rapidity, and economy oi' time.

It is vastly superior to the home-made article, and can always be depended upon to be the same quality (a very

strong feature, you must admit). A 4(l-gallon cask can be prepared in a few minutes. It is composed of

absolutely pure "materials, finely ground, making it almost instantly soluble and quite free from jiarticles of

grit—advantages which are almost iinpossilile to secure for the same money when the Bordeaux is lioiue-made.

CAMPBELL'S CAUSTIC ALKALI WASH.
For washing dormanr, Fruit Trees to destroy Mosses and L-'chens growing on thr bark, Mraly I'mg,

American Blight. Red Spider, Codlin Moth Maggot, and all other lurking insects, their Nots and Eggs,

without damage to the trees.

CAMPBELL'S PATENT SULPHUR VAPORISER.
Best Remedy extant for combating Mildew and Diseases of Plants in Greenhouses.

COPPER SULPHATE, CAUSTIC SODA, LIVER OF SULPHUR, &c.

Particulars and Prices on application.

Exors. ROBERT CAMPBELL,
WATER STREET, MANCHESTER.



telephone: telegraphic address :

267 BAST. VOSSANCOS, LONDON.

Walter Yoss 8 Co., Ltd
Manufacturing, Horticultural

= and Analytical Chemists, =

MILLWALL, LONDON.

WOBURN WINTER WASH. (For all Fruit Trees.)

WOBURN TOBACCO EXTRACT.
(For Psylla and Aphis.)

WOBURN BORDEAUX PASTE. A great improve-

ment upon Bordeaux Mixture ; only just out, and already

approved by Mr. Spencer Pickering, F.R.S.

WOBURN EMULSION. (For Summer Spraying.)

LIVER OF SULPHUR. (For Fungoid Diseases.)

CARLTON ARSENATE OF LEAD PASTE. (For

Caterpillar on Fruit Trees.)

CARLTON BANDING GREASE. (For Winter Moths.)

PHOSPHO NICOTYL. (The only Cure for Woodlice.)

NICOTYL FUMIGATING COMPOUND. (For Aphis

&c., under glass.)

PERMANGANATE OF SULPHATE OF COPPER,
POTASH. 98/99 :;

.

CARBOLIC ACID. FLOWERS OF SULPHUR.
NAPTHALENE. CYANIDE.

ALL ACIDS AND CHEMICALS,

1975
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